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IN 1912 the first Raymond Concrete Piles ~ 

were driven for one of the hs 

country’s earliest skyscrapers .. . the 42-story 
L. C. Smith Building in Seattle. Today, 41 years it 

later, the L. C. Smith Building, towering high Pes 
above Seattle's skyline, is still the tallest building 
on the Pacific Coast .. . exemplifying the fact 


that when you specify Raymond Piles you can 


be sure of a firm and permanent foundation. 


DOMESTIC 
SERVICES... 


Soil Investigations * Foundation 

Construction * Harbor and Waterfront 
Improvements * Prestressed Concrete 
Construction * Cement-mortar Lining 
of Water, Oil and Gas Pipelines In Place Ps 


RAYMOND’'S SERVICE ABROAD... 
In addition to the above, all types 
of General Construction. 


CONCRETE PILE CoO. 


140 CEDAR STREET + NEW YORK 6, N. Y. 


Branch Offices in Principal Cities of the United States, 
Central and South America 


4 Two Raymond rigs driving piles for the 
L. C. Smith Building in Seattle in May, 1912. 
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When Sewerage Projects are Bond-Financed... 


Look for Vitrified|/ CLAY PIPE 


When a municipal sewerage project is financed by bonds 
that won't mature until 1993, the pipe has to be good. It 
must not fail—especially before the bond issue has been 
retired. That's why city officials and sewerage contractors all 
over the country confidently specify, buy, and install Vitri- 
fied Clay Pipe. They know Clay Pipe is the only pipe . . . 


®@ Completely unaffected by sewage acids 
and corrosive industrial wastes . . . 


@ Sure to last regardless of the fluids that 
may flow through it in the future . . . 


® Guaranteed for 50 years! 


The $27 million bond issue launched by the city of direction of General Contractor Joe Reinertson, Inc., 


Miami will cover long-needed sewerage improvements 
that will require hundreds of thousands of feet of 
Vitrified Clay Pipe. In the 79th St. installation shown 


were Design Engineer W. T. Eefting, Job Superin- 
tendent Tom Bryson, and Superintendent of Construc- 
tion Inspection Fred Righter. 


here—a small part of the overall project—some 12,000 
feet of Clay Pipe were installed. City of Miami officials 
who directed various phases of this project are: Engi- 
neer Arthur E. Darlow, Inspector Frank Allen, and 
Supervisor of Sewer Design W. B. Lewis. Under the 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N. W., Washington 6, D. C. 


206 Connally Bldg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
311 High Long Bidg., 5 E. Long St., Colurabus 15, Ohio 
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SPECIFY 
RODNEY HUNT, 


Rodney Hunt cast iron bronze-mounted 
sluice gates are used throughout this modern 

sewage treatment plant at Bucklin Point. 
East Providence, R. L. Here. there are 
Rodney Hunt gates 96 x 96, 84x 96. 60 x 72. 
48 x 72. 36 x 24, 24 x 36, and 24 x 18; wall thimbles are in place for 4 . 
19 more gates in sizes up to 96 x 120 to be installed as need arises. 


There are 2000 combinations of types and sizes of Rodney Hunt 

standard cast iron bronze-mounted sluice gates, giving engineers 

a very wide selection of rectangular clear openings up to 120” x 120° or 

diameters up to 108”. Experienced engineering and traditionally good 

New England skill in our foundry and machine shop assure trouble-free 

low-cost operation of Rodney Hunt Sluice Gates. We bid competitively 
and make firm deliveries to meet construction schedules. 


Our elaborate catalog contains photographs, drawings. 
specifications and descriptions of Rodney Hunt cast iron bronze- 
mounted sluice gates, timber gates, hoists. valves, racks and rakes. 
A 28-page section gives valuable engineering data on hydraulic problems. 
This catalog was prepared for consulting engineers. contractors and others actively engaged 
in water control. Write on your letterhead for Catalog WCA-952. 


RODNEY HUNT MACHINE CO. 
86 Loke Street, Orange, Mass., U.S.A. 
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USTIN-WESTERN company 
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The crane of unlimited 


indoor-outdoor use 


CLAMSHELL AND MAGNET 


Designed only after a complete analysis 
of crane requirements — here is TOMOR- 
ROW’S answer to TODAY'S materials 
handling problems. 


Complete hydraulic operation includes: 
¥ Continuous 360° turntable rotation, 

” Extension and retraction of the boom, 
v Raising and lowering of the cable, 

+ Boom elevation. 


Available in both tractor and truck- 
mounted models, this self-propelled 
Hydraulic Crane, with its pickup, carry 
and placement capabilities, combines 
the best features of crawler, truck and 
erection cranes with those of industrial 
cranes ... will prove a big time, labor 
and money saver on many construction 
and maintenance jobs. 

Send for additional information Now. 


AUSTIN-WESTERN COMPANY 
628 Farnsworth Avenue, Aurora, Illinois 


Please send complete information and literature on the Austin. 
Western Hydraulic Crane. 


lone Stote 
Other products; Power Graders, Motor Sweepers, Rood Rollers 
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NEW 


bin design 
bin efficiency 
bin economy 


for modern water storage 


PITTSBURGH 
‘DES MOINES 


Tripod- 
Sphere 


PATENT APPLIED FOR 


This remarkable Pittsburgh-Des Moines development in ele- 

vated water storage combines striking appearance with new 

construction simplicity and economy. « Consisting of an Icosa- 

sphere supported by a tubular tripod, the TRIPOD-SPHERE 

i requires no wind bracing members. Because the center of 

wind pressure on the sphere coincides with the point of inter- 

a section of the supporting columns, no bending is introduced. 

. Construction of the TRIPOD-SPHERE is covered by a patent 

application. « Write for details on this new design in terms of 
your prospective water storage needs. 


The TRIPOD. SPHERE illus- 
trated, located at Gon- 
rales, California, hos 
100,000-gallon capacity, 
with 31 ff sphere, on a 
100 ft tower. Heod range 
is 23 ft 1 in. Diagram 
shows how wind force (W) 
on sphere places columns 
in tension of compression, 
without bending. 


PITTSBURGH*DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25) .... .3470 Neville Island DES MOINES (8), 971 Tuttle Street 
NEWARK (2) ... 251 industrial Office Bidg. DALLAS (1), 1275 Praetorian Bidg. 
CHICAGO (3), 1274 First National Bank Bidg. SEATTLE........ 578 Lane Street 
LOS ANGELES (48), ....6399 Wilshire Blvd. SANTA CLARA, CAL., 677 Alviso Road 
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® Are your water pumps past their prime? Wells 
showing signs of internal disorders? Better call in 
Layne for a checkup. Layne water supply special- 
ists can get crippled water systems off their crutches 
in a hurry. 

Emergency Repairs Layne has the equipment, 
repair parts and skill to make emergency repairs in 
minimum time, Field crews are qualified to pull 
and repair all makes of vertical turbine pumps. 


Water Well Acidizing This often adds years to 
the life of failing water wells. It may be the an- 
swer to your water supply problem. 

Layne repair and maintenance service, backed by 
72 years of experience, keeps water supplies up 
and costs down. Get complete details now from 
your nearest Layne Associate Company. Or write 
Layne & Bowler, Inc., Memphis 8, Tenn. 


Water Wells 
Vertical Turbine Pumps 


WATER TREATMENT 
Layne Associate Companies Throughout The Werld 
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THE EIMCO 105 FINAL DRIVE 


Eimco’s final drive assembly is just one 
of the new and exclusive features of the 
new Eimco 105. The Eimco final drive is 
a rugged heavy-duty assembly made of 
heavy alloy steel shofts and gears and 
encased in heavy alloy steel cast housings. 
The design permits easy access to gearing 
through side plates. The anti-friction bear- 
ings are assembled in cages for perfect 
fits and longer life. 

Notice the absence of troublesome 
clutches, brakes and gadgets in this sturdy 
assembly. 


Eimco 105 Tractor Excavator is a new heavy-duty 
machine, thoroughly tested in the field, with all desirable 
features for a modern prime mover. 

The 105 is a complete departure from ordinary tractor 
design in appearance and arrangement. The design fea- 
tures permit stronger construction, easier service when 
necessary and many other operating advantages such as: 


1. Freedom from “leveritis” on the pulling and pushing 
of numerous hand levers, foot clutches, hand brake levers 
for steering and the necessity of stopping to change speeds 
or directions. With the 105 you use ‘wo small levers (one 
for each track) that can be held by one hand to give you 
forward motion — instant reverse or any degree of turn 
from “spin” turn to “feathered” turn. You can move the 
speed changing lever from one position to another while 
in motion under full load. 


2. Full track oscillation even with attachments such as 
the Eimco loader. 

3. Controlled loading speed through the Eimco two- 
speed bucket discharge mechanism. Easy light truck load- 
ing in low speed. 


-. 6 
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(Above right): Eimco 105 a material in pit 

with uneven bottom. This type of digging and load- 
ing is impossible with any other economical type 
equipment. (Above left): Fast moving 105 backs across 
to place bucket full of rock in truck which is parked 


loading speed is 6-10 yards per minute in rock. 
illustration on opposite page: The Eimco 105 shown 
here is loading a large truck from the end on a 
grade of approximately 20%. Two speed loading 
mechanism (exclusive on Eimcos) permits throwing 


on even spot in pit. (Below): The Eimco 105 can load 
trucks or railrood cars up to 11 ft. high. Average 


load all the way back in this type of loading. 


“THE ‘CORP ORATION 


4. Complete visibility with the operator well up front 
where he can see what's going on. 


5. Greater production because of its easy handling and 
greater maneuverability. 


6. Clutches never require adjustment. 

Dependable operation is always a feature of Eimco 
equipment and in this the Eimco 105 is no exception. We 
have tried this machine under operating cenditions where 
in a few short hours it has been subjected to more abuse 
than a high speed contractor can deal out in a month. 
The 105 can take it. 

This rugged construction of the 105 was carefully plan- 
ned. Every part has been designed for strength. Castings 
are all alloy steel. Wearing parts have been very carefully 
heat-treated. Machining tolerances have been held to rigid 
standards. 

In addition to this, new designs have been i 
in many of the individual pieces in order to give them 
greater strength, easier accessibility and in many cases to 
assure many years of operation with absolutely no atten- 
tion except normal lubrication. 


GROUSSERS 
PSSERS 


ITH FLAT SHOES 


DRAWBAR PULL IN THOUSAND POUNDS 


SPEED IN MLIES PER HR, 


showing relative comparisons 
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The Medical Sciences Building at San Francisco as it neared completion, with some unenclosed 
steelwork still visible at upper left. The adjoining building at right is the Medical Center hospital. 


14-Story Medical Building Erected Without Riveting 


Construction of the new Medical Sciences Building, teaching unit 
at the University of California Medical Center in the Sunset district 
of San Francisco, posed a special problem. For right at the edge of 
the site were hundreds of hospital patients for whom the clattering 
of riveting hammers for hours every day would be an ordeal. 

To spare the patients, the building's architects, Blanchard and 
Meyer, called for erection of the steelwork with bolts, and Bethlehem 
Pacific, West Coast subsidiary of Bethlehem Steel, set in place the 
2,000 tons of columns and girders without the rat-tat-tat that com 


monly signalizes steel going up. 

The job required over 70,000 bolts. Some of them came from 
Bethlehem Pacific plants on the Coast, while others were special high- 
strength bolts from Bethlehem Steel's plant at Lebanon, Pa. 

The Medical Sciences Building is one of the first buildings of this 
size to have a bolted steel frame. Now the practice of erecting steel 
structures with bolts is spreading. Buildings with bolted connections 
are going up in all parts of the country, with resulting saving in time of picture had been driven previously, in the shop. 


BETHLEHEM 
STEEL 
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Man at left is not riveting, but Speoning nuts on 
low 


and elimination of riveting noise. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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SUPERI 


CONTINUOUS 
THREADED 

COIL 
RODS... ... MAKES 
DIFFICULT 
TYING JOBS 


Superior Continuous Threaded Coil Rods, with or without Coil Wing 
Nuts and Corner Brackets, are a valuable supplement to Superior Coil 
Ties and standard working parts when job conditions are unusual 
or difficult. 


In three typical applications, shown at the right, these Continuous 
Threaded Rods are used; (1) to tie form corners; (2) as an anchor 
rod tie down and as coil bolts; and (3) as a coupling for two coil ties 
providing an adjustable form tie. 


Available in 4%”, 34’, and 1” diameters and in any length up to 
10 ft., Superior Continuous Threaded Coil Rods in quantities can be 
cut to length on the job with a heavy-duty hand Coil Rod Cutter. 


Superior Continuous Threaded Coil Rods are the answer to un- 
usual or difficult tying problems. When you use Superior you are 
assured of the best in design, material, and workmanship. 


A-COIL WING NUTS 
Coarse helix coils form the threads. 
Easily applied and removed from rod. 
Develops maximum capacity of rods. 


B-CORNER BRACKET 
An exclusive Superior feature. Provides 
simple, efficient method of tying form 
corners and bulkheads. 


<-SPECIAL COIL ROD WRENCH 
Heavy-duty Stillson type wrench with 
special jaws for gripping and turning 
Coil Rods with least damage to threads. 


5 UPERIOR concrete accessories, INC. 


10 Wrightwood Avenue, (39, EDITION OF CATALOG 500. 
N 


1 
Office, New York Contains o valuable table for spac- 
Pleat St, Son Leandro, ing studs, wales, and form ties. 


REQUEST A COPY TODAY. 
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“Two Platoon” Water System Out at Notre Dame 


The University of Notre Dame 
formerly had two separate distribu- 
tion systems to supply water for do- 
mestic purposes and fire protection. 
With the completion of extensive 
improvements, the dual water sys- 
tem, like the “two platoon” system 
in football, is out. 

The former arrangement of one 
water system for drinking and the 
other for general service posed a 
health threat because of the chance 
that untreated lake water in lava- 
tory connections might be used for 
brushing teeth or drinking purposes. 


CHICAGO 


Adanta 3. 2167 Healey Bidg. 
Birmingham | 1596 N. Fiftieth Se. 
Boston 10 1009-201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cleveland 15 2263 Midland Bldg. 


10 


By installing a 500,000-gallon Hor- 
ton® elevated tank and increasing 
its use of wells, the University elim- 
inated, the need for lake water. 
Some existing wells required recon- 
ditioning and additional new mains 
were necessary. With the new im- 
provements the University has a 
water system that is simpler to oper- 
ate and that provides positive sani- 
tation, lower pumping costs, and an 
adequate reserve of water for peak 
loads and fire protection. 

Horton elevated tanks with 
radial-cone bottoms are built in 


Detroit 26 1541 Lafayette Bldg. 
Houston 2 2128 C & I Life Bidg. 
Los Angeles 17.1556 General Petroleum Bldg. 
New York 6 3395165 Broadway Bldg. 
Philadelphia 3. . 1652-1700 Walnut St. Bldg. 
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standard sizes from 500,000 to 
3,000,000 gallons. Elevated tanks 
with ellipsoidal-bottoms are built in 
pr ne capacities from 15,000 to 
500,000 gallons. Write our nearest 
office for information, estimates or 
quotations on a Horton elevated 
tank to improve your water system. 


Above: 500,000-gallon Horton elevated 
tank with radial-cone bottom. Located on 
the campus of the University of Notre 
Dame at Notre Dame, Ind., it was erected 
to help provide a single water system for 
simpler operation and positive sanitation. 


BRIDGE & IRON COMPANY 


3210 Alcoa Bldg. 
Salt Lake City 4 509 West 17th South Sr. 
San Francisco 4 1584-200 Bush Sr. 
Seattle | 1309 Henry Bldg. 
Tulsa 3 1647 Hunt Bldg. 


Pittsburgh 19 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Lithograpbed on stone for U. §. Pipe and Foundry Co. by Jobm A. Noble, A. N. A. 


CAST IRON PIPE is a versatile pipe. It has 
age-old and outstanding service records 
in water, gas and sewerage fields. 


Today's U. S. cast iron pipe centrifugally 

cast in metal molds combines the long life 
characteristics of the older type of pipe with all the 
advantages gained through the use of a modern 
manufacturing process and rigid quality controls. 


Whether your requirements call for centrifugally 
cast iron pipe in sizes 2- to 24-inch, pit cast 

pipe in the larger sizes or fittings—all with various 
types of joints and in accordance with standard 
specifications—we are in an excellent position 

to meet them promptly from our five 

strategically located plants. 


eas 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave.,N. ¢ Birmingham 2, Ala. 
Plants and Sales Offices Throughout the U.S. A. 
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CATERPILLAR 


Isabella Dam shows the main dam, lower left. and auxiliary dam at right. Granite hill 
between the two units has outlet tunnel passing through it and spillway over it. Canal 
feeding from auxiliary dam supplies a power company with water to turn turbines, 


2,900,000 cu. yds. of fill 


moved quickly on Isabella Dam 


Isabella Dam, 1,725 feet m length and 
185 feet high, is ready to tame the un- 
predictable Kern River in California. 
Its completion relieves Bakersficld of 
the menace of floods and brings prom- 
ise of greater irrigation to the lower San 
Joaquin Valley. 


The idea was to regulate the Kern, 
a river of extremes. Its annual flow 
varics from 1,900,000 acre-feet to as 
little as 185,000. ‘To do the job Isabella 
Dam is divided into two sections: the 
main dam consisting of 2,900,000 cu. 
yds. of fill; the auxiliary dam, 100 feet 
high, 3,325 feet long with 1,800,000 cu. 
yds. of fill) Separating the two is a hill 


12 


of granite, through which has been 
holed the 800-foot main outlet tunnel, 
and over which passes the spillway. 


Macco Corporation, Morrison- 
Knudsen Company Ine., and River 
Construction Corporation were awarded 
a $5,873,782 contract for constructing 
the main dam, completing the auxiliary 
dam, realigning a section of the canal 
and building a spillway. They enlisted 
the aid of a flect of dependable, swift 
Caterpillar* machines to do the job 
which was designed and supervised by 
the Sacramento District, Corps of 
Engineers, U. S. Army. 


The 2,900,000 vards of fill for the 


CAT* equipment and one of the largest rippers ever 
built team to build a dam to control the Kern River 


main dam was decomposed granite. 
Using Cat DW 20 ‘Tractors and match- 
ing Scrapers, the contractors hauled a 
daily average of 25,000 cu. yds. over 
a distance of 4,000 feet in two 9-hour 
shifts. 


The material was broken up by rip- 
pers, including one of the largest rippers 
ever built. Aluminum irrigation pipe 
was laid across the broken areca. The 
material was sprinkled for several hours, 
sometimes as much as 48 hours, after 
which it was picked up by carth-cating 
DW 20 Tractors and Scrapers. Com- 
paction was obtained by a 50-ton South- 
west rubber-tired tamper pulled by a 
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CAT DW2e AND SCRAPER hauls part of the 2,900,000 cu. yds. of fill needed for the main dam, Contractors used a fleet of 


DW 20s on the job, along with Dss, No. 12 Motor Graders and D1i3000 Engines. 
DW20s carried a daily average of 25.000 cu. yds. in two S-hour shifts per day. 


DW 20. Working in conjunction with 
the tamper was another DW 20 pulling 
an 18-foot offset disk. 


Rugged Caterpillar equipment en- 
tered into every phase of the job. In 
all, the contractors made use of four- 
teen DW20s with Scrapers, three 
DW 20s with plows and compactors, 
cight DSs, two No. 12 Motor Graders 
and D13000 Diesel Engines to power 
Gardner-Denver compressors. 


From experience these contractors 
know the dollar-saving advantages of 
standardizing on Caterpillar equipment. 
Through this wise standardization, 
their operators and mechanics become 
familiar with one make of equipment. 
There is no need to carry a stock of 
parts. Many parts on Cat Engines are 
interchangeable—and service from your 
well-stocked Caterpillar Dealer is 
prompt. 


Why not have your Caterpillar 


THREE CATERPILLAR UNITS work together on the auxiliary dam. 


With a haul distance of 4,000 feet, the 
Most of the fill was decomposed granite. 


Widening and raising the 


fill are a DW20 pulling a 50-ton tamper, a DW20 pulling an offset disk and a third DW20 spreading 


fill for the job. 


Deaier demonstrate the equipment that 
will do your job quicker and cheaper? 
Discover for yourself the reasons why 
the machines you sce on the toughest 
jobs are always Caterpillar vellow. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


“Both Cat and Caterpillar are registered trademarks —@® 
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A CAT NO. 12 MOTOR GRADER finishes the 
hottom of a canal while D13000 Diesels power 
Gardner-Denver 500 compressors on top of 
bank. Graders also maintained haul roads, 
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THE MEMBERSHIP 


(OP ARLGANCH AND (LARGE 
RAST AYATER MAINS 
EVER LARD IN 25 REPRESES 
TATIVE ARE 


Besed che af » 
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n ow ha s 60 Mem be rs 


The Cast Iron Pipe Century Club is probably the most 
unusual club in the world. Membership is limited to 
municipal, or privately-owned, water and gas supply 
systems having cast iron mains in service for a century 
or more. Although the Club is formally constituted, 
there are no dues, no regular meetings, and no obliga- 
tions other than to inform the Recording Secretary if 
and when the qualifying water or gas main is taken 
out of service, or, sold for re-use. 

In spite of the unique requirement for membership, 
the Club roster grows, year by year, from 18 in 1947 
to 60 in 1954. And why not, when a survey sponsored 


CLUB 


DEPARTMENT OF WATER AND WATER SUPPLY 
City of Albany, New York 

NIAGARA MOHAWK POWER CORP. (GAS) 
Albany, New York 

ALEXANDRIA WATER COMPANY 
Alexandria, Virginia 

BUREAU OF WATER, a OF PUBLIC WORKS 


Baltimore, Mary 


land 
—— GAS "ELECTRIC LIGHT AND POWER CO 


Balt Maryland 
WORKS. Derr. WATER DIVISION 
Boston, Massachusetts 


Boston, 

PUBLIC Service & GAS CO. 
Bound 

BRIDGEPORT Gas COMPANY 


Bridgeport, Conn 

~ OF WORKS, DIVISION OF WATER 
Bu New 

SOUTH CAROLINA euectaic & GAS CO. 
Charleston, $. C. 

PEOPLES — LIGHT & COKE COMPANY 


Chi 
WATER WORKS DEPARTMENT 
Chicago, tl! 


oi 
CONSOL DATED GAS CO. 
Detroit, Michiga: 
FALL oe. "eas WORKS COMPANY 
Foll River, Massachusetts 
CITY OF FREDERICK WATER DEPT. 
Frederick, Maryland 
GAS 
edericksburg, Virginia 
PUBLIC COMMISSION 
City of Holifox, N. $., Public Woter Supply 
THE HARTFORD GAS COMPANY 
Connecticut 
municipar water works 
Huntsville, Alobome 
BUREAU oF WATER 


Louisvitte GAS & co. 

ovisville, Kentuc 
city 4 LYNCHBURG DEPARTMENT 
as tenvite, INC. 

Madison, Indiena 
MOBILE GAS SERVICE CORP. 

Mobile, Alabomo 
quesec COMMISSION 
WATERWORKS 


City of Nash Tennessee 
PUBLIC SERVICE biecrtve & GAS CO. 
New Brunswick, N. 


by three water works associations, indicates that 96% 
of all 6-inch and larger cast iron water mains ever laid 
in 25 representative cities are still in service. And when 
answers to a questionnaire, mailed to gas officials in 
43 large cities, show that original cast iron mains are 
still in service in 29 of the cities. 

If your records show a cast iron main in service, laid 
a century or more ago, the Club invites you to send for 
a handsome fra Certificate of Honorary Member- 
ship. Address Thomas F. Wolfe, Recording Secretary, 
Cast Iron Pipe Century Club, Peoples Gas Bldg., 
Chicago 3, Illinois. 


ROSTER 


NEW HAVEN GAS COMPANY 
New Heven, Conn. 
NEW quan PUBLIC SERVICE, INC. (ges) 
rieans, Lovisione 


DEPT. WATER, ‘GAS. ry YELECTRICITY 

w York, New Y 
PHILADELPHIA CO., GAS DEPT. 


Po 
city or? PAINESVILLE, GAS DIST. DEPT. 
Poinesville, Ohio 
DEPT. WORKS, BUREAU OF WATER 
adelphic, Pennsylvania 
PHILADELPHIA GAS works co. 
Philadelphia, Pennsylvenio 
WATER, DEPT. OF PUBLIC WORKS 
burgh, Pennsylvanie 
GAS LIGHT C 


Plymouth, Mass 
POTTSVILLE WATER COMPANY 
Pottsville, Pennsylvanio 
PROVIDENCE GAS 
Providence, Rhode | 
QUEBEC POWER COMPANY, DIVISION 
Quebec, Cone 


BUREAU A WATER 
DEPT. OF PUBLIC (ges) 
DEPT. OF PUBLIC (water) 
ROCHESTER Ga$ “ELECTRIC CORP. 

Rochester, N. Y. 
WATER. SEWERAGE DEPARTMENT 

ty of Saint John, N. 

DEPT. oF PUBLIC UTILITIES, WATER DIVISION 


. Lewis, Missouri 
SALEM Gas LIGHT COMPANY 
Solem, Moss 


DIVISION, Dept. of Engineering 
ocuse, ork 


THE $ ‘Gas CO. OF TORONTO 


DEPT. or WORKS 
Troy, New York 
city Tunica, OF WATER SUPPLY 


Ne 
city or WHEELING WATER DEPT. 
West Virginie 
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ELECTRICAL CO-ORDINATION provides continuous operation of this revolver 
crane 100 feet above the base of the huge intake structure. Movement along 
trestle is powered by a G-E 200-hp Type MR motor at foot of the gantry. 


Electricity helps Garrison Dam 


keep round-the-clock schedule 


G-E drives, still on the job after six years, 
are helping to harness Missouri River 


At Garrison Dam near Bismarck, N. D., completely electrified 
equipment plays a vital role in keeping round-the-clock construc- 
tion work on schedule. All electrical systems for the project’s main 
stages were designed and co-ordinated by U. S. engineers, Peter 
Kiewit and Son Co., and Morrison-Knudsen Co. contractors—aided 
by G-E application engineering. This engineering teamwork 
resulted in maximum working capacity and fast, smooth operation. 

Let G-E application engineers help you get the most from your 
construction equipment through electrification—from the smallest 
drive to the largest power distribution system. Contact your near- 
est G-E Apparatus Sales Office. General Electric Co., Schenectady 


5, New York. 


ADEQUATE POWER to maintain smooth, depend- 
able crane performance is stepped down by these 
portable G-E transformers. 


RELIABLE DRIVES must stand exacting demands 


of this revolver crane. G-E 200-hp motors and 
control are key to this application. 


CENTRALIZED CONTROL equipment on this com- 
pact G-E panel is mounted in the cab for simple 
one-man operation. 


Engineered Electrical Systems fer Newry Construction 


GENERAL ELECTRIC 
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International Harvester and INTERNATIONAL Industrial Distributors 


present a complete line of modern earthmoving equipment, led by the 
INTERNATIONAL two-wheel, rubber-tired tractors with scrapers, and by 
“Big Red,’ the INTERNATIONAL TD-24, world’s most powerful crawler 


INTERNATIONAL 
HARVESTER 


. 
“ 
. 
me 
pe 


Two sizes of two-wheel, 
rubber-tired tractors and scrapers 


Now a complete earthmoving line 
that comes in the 


TD-24 with tilting bulldozer 


\ 
& a 
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Two-wheel, rubber-tired tractor with wagon 


Big Red Package 


Got a big job to do? Call on INTERNATIONAL’'S new Big Red Team! 


@ Seven rugged crawlers headed by the TD- @ Two high-speed, two-wheel, rubber-tired 
24—most powerful crawler on the market! tractors with scrapers (13 and 18 heaped- 
@ Twenty-two matching hydraulic and cable- yard capacity)! 
controlled bulldozers and bullgraders, with @ A high-speed, two-wheel, rubber-tired 
land-clearing blades available! tractor with bottom dump wagon (20 
@ Four 4-wheeled scrapers! heaped-yard capacity) ! 
These great machines, now grouped under the INTERNATIONAL banner, have proved their 
dependability and economy to contractors for years on big projects around the world. 
Your INTERNATIONAL Industrial Distributor has the equipment that will help you make a 
profit on any job you tackle. Call him for full details . .. or for actual demonstrations. See for 


yourself! 


POWER THAT PAYS INTERNATIONAL 


INTERNATIONAL 
HARVESTER 


’ 

TD-24 crawler 


- 

ras 

wal 
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Now All One Family 


the hardest-working work teams in the world! 


The new INTERNATIONAL team stars not 
only a full line of rugged red INTERNATIONAL 
crawlers, complete with INTERNATIONAL 
scrapers and bulldozers, but also high-speed 
INTERNATIONAL two-wheel, rubber-tired 
tractors with scrapers. 


This means that now, more than ever, your 
INTERNATIONAL Industrial Distributor is 


“Earthmoving Headquarters” for your area. 
He offers you IH equipment to tackle any job, 
backed up by unsurpassed service facilities and 
parts supplies. 

He’s at your call, always, tc help keep your 
equipment rolling ... to cut down your down- 
time and pile up your profit-time . . . toserve you 
with INTERNATIONAL “Power that Pays!” 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 


INTERNATIONAL 
WARVESTER 


INTERNATIONAL 
POWER THAT PAYS 


Model 21-75 two-wheel, rubber-tired tractor 
with 18 heaped-yard capacity scraper 


TO-24 crawier with buligrader 


TD-144 crawler with cable buligrader 


Model 21-75 two-wheel, rubber-tired tractor with 
20 heaped-yord capacity bottom dump wagon 


TD-? crawler with hydraulic bulldozer 


T-9 crawler with hydrovlic buligrader 


T-6 crawler with hydraulic bullgrader 


Model 21-55 two-wheel, rubber-tired tractor 
with 13 heaped-yord capacity scraper 


| 
| | a 
TD-24 crawler with matched scrapers > 
1 
ss TD-18A crawler with matched scrapers 
TD-6 crawler with hydraulic bulldozer 


A. Because the concrete’s made with 
Duraplastic’! 


A look at this picture shows one reason why so 
many paving contractors use Atlas Duraplastic air- 
entraining portland cement. Finishers can work 
close behind the paver because Duraplastic mini- 
mizes bleeding. 

Another advantage—and an important one in the 
long run—is that Duraplastic cement acts to pro- 
tect finished concrete from the destructive effects 
of freezing-thawing weather, and de-icing salts. 

Contractors find that Duraplastic cement requires 


less mixing water for a given slump...makes a more 
plastic, less segregated, mix that dumps, spreads and 
finishes easily. 


YET DURAPLASTIC COSTS NO MORE 


It sells at the same price as regular cement. Complies 
with ASTM and Federal Specifications. For more infor- 
mation, write Universal Atlas Cement Company (United 
States Steel Corporation Subsidiary), 100 Park Avenue, 
New York 17, N.Y. 


OFFICES: Albany, Kirmingham, Boston, Chicago, Dayton, Kansas City, 
Minneapolis, New York, Philadelphia, Pittsburgh, St. Louis, Waco. 


**Duraplastic” is the registered trade mark of the air-entraining portland cement manufactured by Universal Atlas Cement Company. 


DURAPLASTIC 


AIR-ENTRAINING PORTLAND CEMENT 


Makes Better Concrete at No Extra Cost 
UNITED STATES STEEL HOUR— Televised alternate weeks— See your newspaper for time and station. 
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INDUSTRY and the 


ROTOVALVE 


MARCHING toward new goals—in a mechanized 
manufacturing world — industrialists, engineers, 
plant managers and management of all kinds are 
exploring every means of cutting costs and increas- 
ing efficiency. This explains the great demand and 
use of Kotovalves, Their design permits the conical 
plug to lift, rotate and seat itself, and assures free 
flow through a full circular opening in both valve 


body and plug, thereby cutting losses, 


Available with cither manual, hydraulic 
or motor control, and in all sizes to fit 
any industry! Shipment from stock. 


Send for complete data. 


S.MORGAN SMITH Co. 


Yorn. .Penna.usa- 
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DENSIFIER 


CONTROLS SET AND 
REDUCES WATER CON- 
TENT WITHOUT INCREAS- 
ING AIR CONTENT FOR 
¢ GREATER UNIFORMITY 
e CRACK RESISTANCE 


WATER-TIGHTNESS 
e SURFACE HARDNESS 


*Plastiment consistently produces higher 
structural values in concrete because it limits 
and controls the growth of water-consuming 
cement gels during mixing and placing of con- 
crete. This action reduces the water-cement 
ratio and retards the set of all concretes, plain 
or air-entrained, regardless of type of cement 
or aggregate. Uniformity of set and water con- 
tent (the governing tactors of uniform concrete 
quality) are made possible by changing 
Plastiment proportions with concrete-placing- 
temperatures and field conditions. 

Controlled set and uniformly low water con- nc anon 
tent — exclusive with Plastiment — means less 
segregation, shrinkage, cold joints and other ee 
defects, greater uniformity and resistance to 
abrasion, cracking and leakage. 

Write for your copy of “Plastiment, Concrete 
Densifier.” For specific information on how : 
Plastiment can benefit your own concrete proj- 
ects, check with our engineering staff today. 


CHEMICAL 
CORPORATION 
PASSAIC, NEW JERSEY 


|| BRANCH OFFICES: PITTSBURGH, SALT LAKE CITY, MONTREAL, 
PANAMA, CHICAGO PEALERS IN PRINCIPAL CITIES 


Field installations and laboratory tests prove Plastiment’s beneficial influence on 
uniformity, impermeability and resistance to cracking and abrasion. 

Plastiment-concrete has been used in many of the world’s outstanding projects — 
floating concrete drydocks, U. S. Navy — concrete ships and barges, U. S. Maritime 
Commission — Pier 57, New York — the world’s largest prestressed concrete bridges 
and tanks — Metropolitan housing projects, Los Angeles and San Francisco — Gateway 
Center Buildings, Pittsburgh — and many others. 
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Bulldozing — Hydraulic torque converter lets Allis- 
Chalmers HD-20 take full advantage of available horse- 
yower, roll bigger loads, tackle tougher dozing jobs. With 
fall control at the throttle, operator can work safely and 
efficiently, regardless of terrain. 


AN ALLIS-CHALMERS REPORT 


How hydraulic torque 
converter drive improves 
big tractor performance — 
increases job output 


With a two-range transmission and hydraulic torque con- 
verter, the Allis-Chalmers HD-20 is the only crawler trac- 
tor that is capable of exerting maximum drawbar pull 
at all times . .. under all load and terrain conditions °. 
without gear-shift guesswork. 


Whatever the job, the operator need merely make con- 
tact with the load and then open the throttle. As the load 
requirements change, the hydraulic torque converter auto- 
matically matches the conditions with exactly the right 


combination of speed and pull. 


This eliminates most shifting ...leads to far more work 
done in a continuous work cycle . . . far longer equip- 
ment life. 

. 
Hydraulic torque converter drive, exclusive as standard 
equipment with Allis-Chalmers, is just one of many reasons 
why the HD-20 assures you higher output with less up- 
keep. Your nearby Allis-Chalmers dealer invites you to 
get the full story . . . and to see it in action. 


WEIGHT — 41,000 LB. © 175 NET HP. AT FLYWHEEL 


ALLIS-CHALMERS 


TRACTOR OIViSiOn — MILWAUKEE 1, 


Pulling _ Hydraulic eta converter drive actually 
multiplies torque up to four and one-half times . . . 
velops tremendous drawbar pull to start the load emoothly 

. . and automatically accelerates to the highest speed 
that conditions permit, in either high or low range. 


Pushing — Gaschies ust makes contact, Panay opens the 
throttle and relaxes. te HD.-20 automatically matches 
speed to that of pushed equipment, maintains steady con- 
tact while loading, sends load off to the fill at higher speed. 


Digging and Loading — With the HD-20G, the oper- 
ator crowds surely and steadily, using only throttle and 
bucket levers. With full horsepower always available 
even at creeping speed, he can work effectively in mud, 
on hillsides or edges of banks. 
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BEAT HIGH TRANSPORTATION 


carry the load via belt conveyors 


Exemplifying “total engineerin 


"| this Link-Belt roller bearing belt conveyor system moves 


earth over more than a mile of rugged terrain, from borrow pit to dam construction site. 


LINK-BELT offers you the “total engineering” so necessary for top efficiency 


DESIGNED FOR 
OVERALL EFFICIENCY 


Because of its unrivalled ex- 
perience, Link-Belt can do a 
better job of gathering and 
analyzing all data. Proposals 
reflect this understanding of 
the most practical way to 
fit conveyors into your sys- 
tem requirements. 


BUILT FOR LONG- 
LIFE PERFORMANCE 


Link-Belte manufactures all 
components and related feed- 
ers and conveyors. You are 
assured of the right equip- 
ment because of this breadth 
of line. And Link-Bele will 
supply the highest grade belts 
engineered to the job. 


DELIVERS FULL 
RATED CAPACITY 


Link-Belt follows through on 
every detail of the job, in- 
cluding electrical controls and 
even wiring and foundations. 
What's more, Link-Belt will 
furnish experienced erection 
superintendents, staffs and 
skilled crews. 


ASSURES SATISFACTORY 
PERFORMANCE 


When you rely on Link-Bele 
as a single source for your 
complete system, Link-Belt 
accepts responsibility for 
placing it in full operating 
readiness. We will also super- 
vise modernization of exist- 
ing systems. 


Next time you're in the market for one belt conveyor or a complete 
system, call a conveying expert in the Link-Belt office near you. It's 
his job to help you get the best in belt conveying at the lowest possible 
overall cost. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. ne. 
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ROOSEVELT HOTEL STANDS ALONE AMIDST .WRECKAGE. Although located in the heart of the tor- 
nado's path, The Roosevelt Hotel stands unyieldingly in a block that was more than 50% destroyed by the rampag- 
ing winds. Engineers reported “no structural damage” to this 12-story reinforced concrete frame building. 


REINFORCED CONCRETE FRAMED 
STRUCTURES WITHSTAND WACO TWISTER 


N the afternoon of May 11, a tornado struck Waco, Texas, 
with devastating effect. 115 Lives were lost, property 
damage ran into several million dollars, and some blocks in the 
downtown area in the twister'’s heart were over 80%, destroyed! 


The tornado’s fury was concentrated in an area of a few 
blocks. Many of the buildings in this area were completely de- 
molished. Among them were the 5-story building of R. T. 
Dennis Co., the Joy Theatre, Neely Paint Co., Pollock Paper 
Corporation, and many smaller structures. Heavy brick para- 
pet walls along the street side blew off and crashed into the 
street. Occupants were trapped in the cave-in. Cars in the 
street were crushed by falling brick! 


But despite this general pattern of destruction, investigat- 
ing engineers found that reinforced concrete framed structures 
suffered only superficial damage! While adjacent brick build- 
ings were demolished, all reinforced concrete framed structures 
remained substantially intact—standing alone amidst the 


R. T. DENNIS BUILDING. This and four other buildings in 
the immediate area were obliterated by the storm. The build- 
ings in the rear both have a reinforced concrete frame. 
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surrounding destruction. 


| 
DEBRIS IS ALL THAT REMAINS OF 5-STORY 


FRONT VIEW OF BUILDINGS IN 400 BLOCK ON 
FRANKLIN STREET shows the terrible toll the tornado took 
of buildings whose frame construction was less rigid than rein- 
forced concrete. This is typical of the fate of the load-bearing 
wall-type of structures in the twister’s path! 


DRAMATIC ILLUSTRATION OF THE ABILITY OF 
REINFORCED CONCRETE TO WITHSTAND THE TWISTER 
is the Waples Platter Co. building. At right is all that remains 
of the brick portion of warehouse, but reinforced concrete 
section, left, is structurally unaffected by the storm. 


Texas tornado traces path of ruin... 
reinforced concrete structures still stand! 


What an attempt to “economize” with structural frames less 
rigid than reinforced concrete meant in loss of life and property 
in Waco is obvious from photographs of the tragedy. In the 
large, these buildings were leveled! 

In contrast, bere is the engineering report on reinforced 
concrete framed buildings in the storm’s center: Roosevelt 
Hotel—12-story r/c frame bldg., nostructural damage; Behrens 
Drug Co.—4-story r/c frame bldg., no structural damage; 
Southwestern Drug Corp.—4-story r/c frame bldg., no strue- 
tural damage; Professional Bldg.—10-story r/c frame bldg., 
no structural damage; Frank Latham Co.—r/c frame bldg., 


no structural damage; Southwest Coffee and Spice, Ltd.—®- 
story r/c section, no structural damage; Youngblood’s Gen- 
eral Office Bldg.—no structural damage to r/c section; Waples 
Platter Co.—1-story bldg., no structural damage to r/c section; 
City Hall—r/e bldg., no structural damage; Allen Miller— 
partially r/c bldg., no damage to r/c columns and beams. 

If all of the downtown Waco buildings had been of reinforced 
conerete ... how changed the picture would have been! 
CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn Street 
Chicago 3, Illinois 


THESE REINFORCED CONCRETE BUILDINGS SUFFERED NO STRUCTURAL DAMAGE Behrens Drug 
Co. Bldg., Southwest Coffee & Spice Bldg., and Professional Bldg. (left to right) successfully rode out the storm! 
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Coupling and Pipe made of strong, corrosion- 
resistant asbestos-cement Transite 


Cuts installation costs through fast assembly— 
insures locked-in tightness 


Pipeline assembly can be made easy, 
fast and practically foolproof with 
the Johns-Manville Transite® Ring- 
Tite® Coupling. This is the new as- 
bestos-cement coupling for Transite 
Pressure Pipe that gives every joint 
locked-in tightness. 


Record savings achieved 
The Ring-Tite Coupling is effecting 
installation savings every place it is 
used. Every step of the way, its special 
advantages and automatic features 
pay off. 

To begin with, pipes need only 
rough alignment. The design of the 
coupling does the rest with automatic 
centering, automatic aligning and 
automatic adjusting for expansion. 
Rings are simply popped into grooves 
and pipes pulled together. 


Pipe ends are automatically separated 
within the coupling. This provides 
for expansion and flexibility . . . per- 
mits line to conform to curves. . . to 
withstand shock and vibration . . . to 
relieve line stresses. 

With the Transite Ring-Tite Cou- 
pling, no complicated equipment is 
required. Installations can be suc- 
cessfully completed under adverse 
weather, temperature or terrain con- 
ditions. And the Ring-Tite Coupling 
is listed by Underwriters’ Laborato- 
ries, Inc. 


Savings at fittings, 
valves and hydrants, too 
The Ring-Tite Coupling saves money 
and time by joining pipe directly to 
fittings, valves and hydrants embody- 
ing the Ring-Tite design. 


A TYPICAL PERFORMANCE REPORT— 
On the Florida installation illus- 
trated in the photograph, a rate of 
progress as high as 640 feet an 
hour was achieved—exceeding by 
far the speed anticipated consider- 
ing the job conditions. 


For further information write to Johns- 
Manville, Box 60, New York 16, N. Y: 


M4 Johns-Manville TRANSITE PRESSURE PIPE 
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Wellpoints “Blow-Proof” A Sewer Trench 


This twin 90” storm sewer is shown 
under construction in Paducah, Ken- 
tucky, by the D. W. Falls Construc- 


tion Co. 


Material to subgrade was stiff red 
clay — 13’ of it— while at subgrade 
was a layer of sand under artesian 


pressure. 


A Moretrench Wellpoint System, 
installed through the clay into the 
sand, (1) lowered the water level, 
(2) relieved the hydraulic uplift 
pressure, (3) prevented hazardous 
“blows”. Pipe laying proceeded in 
absolute safety in a stable, dry 


trench. 


Find out from our nearest office how little it costs, how much you 
gain, when you work with Moretrench “in the dry”. 


“MORETRENCH CORPORATION 


4900 S. Austin Ave. 7701 interbay Bivd. 315 W. 25th St. 
Chicago 38, Illinois Tompe 9, Floride Houston 8, Texas 


Western Representative; Andrews Machinery of Washington, Inc., Seattle 4, Washington 
Concdian Representative: Geo. W. CROTHERS Limited, Toronto, Ontaria 


90 West St 

New York 6 

ENGINEERING 
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Economy-Minded Army Planning Cuts Cost by $4-Million on 14-Ace, 
All-Concrete Structure, with 1'-Million sq. ft. of Usable Floor Space 


~ @ New Finance Center at Fort Benjamin Harrison, 


se near Indianapolis, second largest all-concrete ad- (3) 

J | | ministrative structure in the world, dwarfed only by a 

4 1 | the Pentagon, now houses Army Finance Opera- hs 
tions, formerly scattered throughout the U. S. 


Utilizing streamlined concreting methods, the 
4-story, flat-slab, reinforced-concrete structure, with 
1%-million sq. ft. of usable floor space, was com- 
pleted ahead of schedule, in spite of strikes, cyclone 
and blizzard. A total of 843,000 cu. yds. of concrete, 
pumped to all points within the 14-acre building 
area, was placed at a yard-a-minute pace. 

Here is functional design, enduringly expressed 
in concrete, for utmost stability, durability, fire- 
safety and lowest annual cost—quality concrete, PLAN view 
every yard of it, made with over 100,000 barrels 
of Lone Star Cement. 


| 


General Contractors—Joint Venture: 


FINANCE CENTER, U. S. ARMY: 


Fort Benjamin Harrison, Indianapolis SHERRY- RICHARDS CO., Chicago 
E. J. BEAN, Brig. Gen., U.S.A., Commanding C. E. YOUNGDAHL & CO, Inc., Long Island City, N. Y. 
Supervision: U. $. ARMY CORPS OF ENGINEERS, Chicago CORBETTA CONSTRUCTION £0. New York 
READY co Contractor for Water Supply, Siding: 
CARLSEN CONCRETE SUPPLY, all of Indianapolis CALUMET PAVING COMPANY, Zionsville, Indiana 
Masonry Units: SPICKELMIER COMPANY, Indianapolis Piling: CASEY & CASE, Detroit 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. - ALBANY N.Y. + BETHLEHEM, PA. - BIRMINGHAM 
BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 
KANSAS CITY, WO. + NEW ORLEANS WEW YORK + NORFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGTON, D.C. 
LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS : 18 MODERN MILLS, 136,000,000 SACKS ANNUAL CAPACITY 


January 1954 * CIVIL ENGINEERING 


STAR CEMENTS COVER 
THE ERTIRE CONSTRUCTION FIELO 


= 
: tT ©! 
| 
* 
=, 
= 
30 


Ediror « Walter E. Jessup 
Publication Manager « C. E. Beam 
Associate Editor « Robert K. Lockwood 
Assistant Editors 
Articles « Ruth G. Campbell 
News « Mary E. Jessup 
Production « Doris A. Braillard 
Advertising Manager « James T. Norton 


EDITORIAL & ADVERTISING DEPARTMENTS 
33 West 39th Street, New York 18, N. Y. 


Advertising ves 
ore listed on Index to Advertise-s page 


ASCE BOARD OF DIRECTION 


G. Brooks Earnest 
Mason G. Lockwood 


Walter D. Binger 

A. A. K. Booth 
Ernest W. Carlton 
Francis M. Dawson 
Raymond F. Dawson 
Oliver W. Hartwell 
James A. Higgs’ 
Glenn W. Holcomb 
Lloyd D. Knapp 


Frank A. Marston 
George W. McAlpin 
Chaos. B. Molineoux 
B. Morris 
Warren W. Porks 
Carl G. Paulsen 
Thomas C. Shedd 
Mercel J. Shelton 

|. Cleveland Steele 


Wm. S. Lalonde, Jr. 


Post Presidents 


Carlton S. Proctor Walter L. Huber 


EXECUTIVE OFFICERS 


Executive Secretary « William N. Carey 
Assistant Secretary « E. Lawrence Chandler 
Treasurer Charles E. Trout 


Assistant Treasurer « George W. Burpee 


The Society is not responsible for any statersents 
mode or opinions expressed in its publications. 


Subscription Rates—Price 50 cents a copy. $5.00 
© year in advance; $4.00 a year to members and 
to libraries; and $2.50 a yeor to members of 
Student Chapters. Canodi tage 75 cents 


ond foreign postage $1.50 additional. 


Printing—Reprints from this publication may be 
made on condition thot full credit be given to the 
euthor, copyright credit to Civil Engineering, and 
thot date of original publication be stated. 


Copyright, 1954, by the American Society of Civil 
Engineers. Printed in U.S.A. 


Member Audit Bureau of Circulations 
43,000 copies of this issue printed 


CIVIL 


JANUARY 1954 


ENGINEERING 


THE MAGAZINE OF ENGINEERED CONSTRUCTION 


« CONTENTS 


Loyd C. Huffman 

V. E. Gunlock 
George E. Schumann 
John F. Laboon 

M. J. Colarusso 

H. C. Coons 

Fritz Kromrisch 
Francis J. Mardulier 
J. S. Macdonald 


Anthony Hoadley 


33 


\VOLUME 24 NUMBER 1 


Dayton's water treatment plant pays its own way 

Buildings no barrier to Chicago's Superhighway 
Transmission towers 437 ft high support 3,810-f span 
Pittsburgh plans unique project to abate stream pollution 
Derrick-hoisted forms save time and money 

Detroit pushes expressway system through urben area 
Precast and prestressed members form skeleton of office building 
Entrained air benefits lightweight-aggregate concrete 

East Delaware Tunnel to be completed ahead of time 
Column encasement placed by pumping method 

Simple models help students to visualize Maxwell's theorem 
PROGRAM of ASCE Atlanta Convention 


e SOCIETY NEWS 


72 
72 
73 
73 
74 
75 
75 
78 


General Business Meeting of Society is called 

1954 Membership Roster is free on request 

Third UPADI Convention is scheduled for Brazil 

Memorial bust of Clifford Holland unveiled 

From the Nation's Capital 

Freeman Fellowship for 1954 announced 

Notes from the Lecal Sections 

Tennessee Valley Section holds annual meeting at Knoxville 


82 
82 
83 
83 
86 
87 


Resources of United States studied at Conservation Conference 
Standards Bureau upheld in battery additive tests 

New York City to have large convention hall 

Prestressing reduces cost of Belgian hangar project 

November construction expenditures set record for the month 
New Swiss tripod expedites surveying 


* DEPARTMENTS 


59 
63 
63 


Men and Jobs Available 

Non-ASCE Meetings 

New Publicotions 

Applications for Admission 

Equipment, Materials and 
Methods 


How Would You Do it? 102 
Field Hint 104 
Engineers’ Notebook 106 
Scheduled ASCE 108 
Conventions 110 
N. G. Neore'’s Column 
Deceased 117 Literature Available 
News of Engineers 124 = index to Advertisers 
Proceedings Papers available os Separates 


| 
= 
President 37 
ae 
4) 
Daniel V. Terrell 44 
Vice Presidents 48 
50 
Edmund Friedman 56 
Directors 
63 
65 
Joseph H Ehlers 
BRIEFS 4 
¢ 
90 


New lateral force design 


Over 150 details, 
tables and photographs 


1 City 


reference 


by Harry C. Plummer, Director of Engineering & Technology 
Structural Clay Products Institute 


and John A, Blume, Consulting Structural Engineer 


tamely... 
authoritative... 
comp lete ¢ ¢ e This new textbook is written 


to meet the growing demand among engineers and archi- 
tects for concise, authoritative information about struc- 
tural systems which will resist tornadoes, earthquakes or 
bomb blast. (A recent survey shows that lateral force con- 
siderations are playing a more important role in the design 
of many structures.) 


The book tells how to use Reinforced Brick Masonry 
(RBM) in lateral force design—thereby retaining the ad- 
vantages of brick’s wide color range, pleasing textural 
effects, permanence and freedom from maintenance. It 
contains scores of details of RBM construction in a wide 
variety of structures, comparative cost figures, data on 
the performance of both reinforced and unreinforced 
masonry, recommended design and construction procedures 
and a review of currently accepted design criteria. 


STRUCTURAL CLAY PRODUCTS INSTITUTE 
1520 18th Street, N. W., Washington 6, D. C. 
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Water purification and softening plant was 
constructed at cost of $4,250,000. Financ- 
ing was by general-obligation bonds to be 


LOYD C. HUFFMAN 


Director of Water 
City of Dayton 
Ohiec 


Dedication of the new Water 
Purification and Softening Plant in 
the summer of 1953 marked an event 
of special importance to the City of 
Dayton, (Fig. 1). The new plant's 
$4,250,000 price tag marked it as the 
most costly single project yet under- 
taken by the municipal government 
of this city of 259,000 people. It 
was financed by bonds to be retired 
from regular water revenues. 

Dayton is one of the largest cities 
in this country to get its water supply 
exclusively from wells. Pumpage 
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retired from regular water revenues. Long 
structure in foreground will house two rows 
of indoor filters—16 in all. At right are out- 


plant pays 


during 1952 averaged 43 mgd, with 
a peak of 62 million gallons pumped 
during one 24-hour period. 

As a preliminary to construction of 
the new water purification and soften- 
ing plant, the Dayton Department of 
Water in 1951 laid 1',» miles of 72-in. 
reinforced concrete pressure pipe 
conduit as an additional raw-water 
line. This provided another link 
between the city’s well field (con- 
centrated on an island in the river 
four miles above the waterworks) and 
the terminus of an S4-in. reinforced- 


door mixing and settling basins. Chemical 
building at far end also houses administra- 
tive offices and laboratories. 


Dayton’s water treatment 


its own way 


concrete pressure-pipe conduit that 
had been installed in 1927 to serve 
the pumping plant. 

Water storage and pressure 
facilities also have been expanded in 
the last few years. These include 
two new 2,000,000-gal elevated stor- 
age tanks and a 16,000,000-gal under- 
ground hilltop reservoir located in 
outlying sections of the city, as well 
as an additional 5,000,000-gal suction 
reservoir at the pumping station and 
treatment plant, making two of these 
reservoirs there. 
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At the end of 1952 the city was 


modern, individually 
pumped wells with a combined 
capacity of 104 mgd. This supply 
was in addition to a conservative 
5 mgd available from a group of 
older wells collectively pumped at a 
location nearer the waterworks. 
Dayton’'s newer wells range from 12 to 
28 in. in diameter and are from 59 to 
169 ft deep. Four additional deep 
wells were completed in 1955 to in- 
crease the raw-water capacity to 123 
mgd. The city entered the year 
1953 with 65,672 water customers 
who were served through 512 miles of 
inains. Pumping motors aggregated 
9,050 hp. 


Pioneers found ample water supply 


The pioneers who settled Dayton in 
1796 obtained their water from the 
abundant springs and the then un- 
polluted streams. The community 
was situated at the confluence of the 
Great Miami, the Mad, and the Still- 


operating 41 


Old photograph shows steam-operated crane 
laying 84-in. precast reinforced concrete 
raw-water conduit in 1926, using trammel 
joints. This pipe has been found in perfect 
condition except for some seepage through 
softened joints. Both 1926 and 1951 pipe 
was supplied by same firm, Price Brothers 
Co. of Dayton. 


water rivers and the sizeable Wolf 
Creek. Some early settlers proposed 
calling the place Venice, but it 
retained the name of one of the early 
land developers, Jonathan Dayton, a 
general in the Revolutionary War. 

As the community grew, its resi- 
dents found ample water by merely 
sinking wells almost any place in the 
vicinity. But Dayton’s well water 
was hard--22 grains -and many 
householders maintained cisterns in 
which to store rainwater as a soft 
water supply. The city, too, built 
cisterns under principal street inter- 
sections to store water for fire-fight- 
ing purposes. This supply however 
proved inadequate. In the 1860's 
Dayton was struck by several dis- 
astrous fires made serious by lack of 
suflicient water. This gave impetus 
to public interest in a regular munici- 
pal waterworks. 

On April 5, 1869, the people voted 
for a public water supply system for 
this community which then had a 


Crane places section of 72-in. reinforced 
concrete raw-water conduit leading from 
well field to treatment plant. Rubber and 
steel joints are believed to prevent leakage. 
In this work, done in 1951-1952, 10-ft 


excavation was in gravel only a few hundred 
feet from Mad River so that seepage had to 
be pumped continuously. 


FIG. 1. Sketch map shows general location 
of Dayton’s new water purification and 
softening plant and appurtenant facilities 
with relation to city and main watercourses. 


population of 31,000. Digging of a 
well 25 ft in diameter and 15 ft deep 
was started immediately, and in 
August a contract was signed for two 
Holly patented elliptical rotary 
pumps. 

The first water was pumped 
through the system on March 16, 
1870. The official test of this system, 
on March 31 of that year, was the 
first of its kind in the western states. 
The test consisted of two lines of 
fire hose, each 1,000 ft long, throwing 
streams of water across a_ wire 
stretched 100 ft above the principal 
street intersection. The citizens 
were both pleased and amazed, and 
a newspaper of the day reported that 
it was ‘‘one of the most notable events 
which have transpired here.” 

By the end of 1870 the city 
possessed 16 miles of water mains and 
had pumped during the ten-month 
period a total of 92,580,000 gal of 
water (enough today for only a two- 
day supply) to 462 services. That 
well soon proved inadequate and for 
two months in the summer of 1874 
water was pumped from the nearby 
Mad River directly into the dis- 
tribution system. 

In 1877 the city drove thirty S-in. 
wells to a depth of 40 ft in the Mad 
River bottom near the central pump- 
ing station. By 1901 there were 94 of 
these S-in. wells linked directly to the 
suction of the station's pumps. The 
city’s population then was 85,300, and 
the daily pumpage of 6,835,000 gal 
was distributed through 129 miles of 
mains. 

In 1908 it became obvious that the 
wells in the Mad River bottom close 
to the pumping station were in- 
adequate to provide the city’s sole 
water supply. The wells averaged 
only a little more than 10,000 sq ft 
of land area each. Water shortages 
had been periodic since the system 
was first operated. 

In seeking a solution to the problem 
of finding a better water supply, test 
wells were driven in the valleys of the 
Great Miami River, the Mad River, 
and Wolf Creek. The results of a 
survey of the Great Miami River by 
the U. S. Geological Survey were also 
studied. This river at Dayton has a 
total watershed of 1,811 sq miles, a 
fall of 320 ft, and a length of 56 miles. 
A large percentage of the area is quite 
rolling, carryi :¢ a rapid runoff from 
rainfall. 
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The smaller Mad River at Dayton 
has a total watershed of 640 sq miles, 
a fall of 470 ft, and a distance to its 
headwaters of 58 miles. The Mad 
River Valley includes considerable 
prairie land which is low and swampy, 
much of it being so low that it can be 
drained for farm use only with 
difficulty. Consequently, the Mad 
River Valley was chosen as _ the 
location for future wells in the Dayton 
water system. 

Despite the presence of the three 
rivers and the sizable creek, it was 
a good decision not to utilize the 
surface waters. The largest of the 
rivers has a minimum flow of only 
78 mdg, precariously close to the peak 
amount pumped in 1952. 

With the decision to continue to 
depend on the Mad River Valley as 
the principal water source, the city 
during the 1910's began drilling wells 
2' , miles upstream from the pumping 
station. By 1914 a total of twenty- 
eight 8-in. wells had been completed, 
with a 36-in. raw-water line connect- 
ing them to the pumping station. In 
1921 a group of Il more wells was 
developed still further upstream. 

Expansion of Dayton to the higher 
suburban areas surrounding the 


original city following World War I 
required the installation of a separate 


high-pressure water storage and dis- 
tribution system, in addition to the 
low-pressure system serving the lower 
elevations. A 1924 survey by the 
Boston engineering firm of Metcalf 
and Eddy resulted in the electrifica- 
tion of the previously steam-powered 
pumping station. It also resulted in 
construction of a 5,000,000-gal under- 
ground suction reservoir at the pump- 
ing station and the laying of 2'/, 


Elbow in 84in. precast pipe is being installed as part of effluent line 
carrying treated water from filtration and softening plant to one of two 5- 
million-gal suction reservoirs close to plant. 
two 2,000,000-gal storage tanks and one 16,000,000-gal hilltop under- 
ground reservoir have recently been provided in outlying areas. 


miles of S4-in. and 1' » miles of 54-in. 
precast concrete pressure pipe as a 
raw-water conduit from the well field 
to the pumping station. The older 
36-in. line which the new S4-in. line 
replaced was left intact as an 
alternate emergency facility. 

In 1926 the city changed its policy 
and began developing larger wells, 
individually pumped. On December 
1 of that year the City Commission 
established the separate Department 
of Water, which previously had been 
a division in the Department of 
Services. Considerable interest in a 
municipal water filtration plant de- 
veloped after the water system under- 
went the major renovation and 
modernization of the 1920's. 


Well locations advantageous 


One particular advantage of the 
present concentration of wells on a 
low-lying island is the ease with 
which they can be recharged by 
flooding the well field with river 
water. Approximately 35,000,000 
gal of Mad River water was turned 
into the flooding basin during 1952 
for a relatively quick movement 
through the surface gravel to under- 
ground storage. This easy replenish- 
ment of well water, however, made 
health authorities apprehensive lest 
the supply become contaminated at 
the source from inadequate filtration 
through the gravel. The Ohio De- 
partment of Public Health for several 
years had been urging the construc- 
tion of a modern filtration plant. At 
that time chlorination was the sole 
method of purification. 

Knowledge gained in the mean- 
time had indicated that the potential- 
ities of Dayton’s subsurface water 


For high-pressure system 


supply are enormous, This is be- 
~ause a preglacial river valley under- 
lies part of the present Great Miami 
and Mad River valleys to a depth of 
100 to 300 ft. This deep water 
storage area is known to geologists 
as the “Hamilton River.”’ Several 
glaciers which extended this far south 
in Ohio, in various prehistoric periods, 
left deposits of gravel in the very wide 
and deep original river channel. 
Dayton'’s municipal wells thus far 
have tapped strata of these water- 
bearing gravels. The lower strata 
show an increasingly higher iron 
content and a lower permanent 
hardness content in the’ water. 
These features are an advantage in 
softening a public water supply. 
The first serious proposal for a 
water purification and softening plant 
finally was put forward in 1945 
as part of a major program of com- 
munity improvements. pro- 
gram in general won public accept- 
ance, but rising costs following World 
War II discouraged early construc- 
tion. However, a Citizens’ Water 
Advisory Committee, named by the 
City Commission to study the matter, 
reported on September 27, 1950, that 
such a project was needed and that 
the city should proceed immediately. 
The new plant, according to the 
committee, should be adequate to 
meet Dayton’s water requirements 
for at least another generation— cal- 
culated at 96 mgd. 
General-obligation bonds issued in 
1951, and later assumed by the water 
department, provided the funds for 
the engineering and construction 
work. The engineering firm of 
Alvord, Burdick and Howson of 
Chicago was engaged to provide plans 


In 1951 new line was laid generally parallel to old one to 
bring increased supply from well field. Here section of new 
72-in. reinforced concrete steel cylinder pipe is being ex- 
tended under 84 X 72-in. cast-in-place reducer laid in 1926. 
Stack in foreground is 20-ft riser. 
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and construction supervision. Con- 
struction contracts were awarded as 
follows: to the S. N. Nielsen Co. of 
Chicago, the general contract for 
structures and outside piping, 
$3,011,690; to the Bass Engineering 
and Construction Co. of Birmingham, 
Mich., for filter equipment, $742,846; 
to the Dorr Company, of Stamford, 
Conn., for mixing and settling equip- 
ment, $172,687; to the Chicago 
Bridge and Iron Co. of Chicago, for 
steel chemical bins and wash tanks, 
$91,800; and to the Brady Conveyors 
Corp. of Chicago, for the pneumatic 
conveyor, $25,739. 

Ground was broken on May 15, 
1951, and the operating plant was 
formally dedicated on May 27, 1953. 
A force of 22 men operate the plant 
24 hours per day in such a way as to 
insure the water's purity and also 
reduce the original 22-grain hardness 
to between 6 and 8 grains. Tests are 
now being made to determine the 
plant's most efficient operating level. 

After the improvements of the 
1920's, the raw water from the well 
fields four miles away was brought 
part way by a 54-in. concrete pressure 
pipeline and the rest of the way by an 
S4-in. line of similar construction. 
In 1951 approximately 1|'/, miles of 
the latest type of reinforced con- 
crete steel cylinder pipe, ranging in 
diameter from 48 to 72 in., was laid 
generally parallel to the old 54-in. 
line, which was no longer adequate 
for the growing community. 
Approximately half of the new in- 
stallation consists of 72-in. pipe. 
Both the 1926 pipe and the 1951 pipe 
were supplied by the Price Brothers 
Co, of Dayton. 

The decision to continue with rein- 
forced concrete pressure pipe was 
made on the basis of the highly 
satisfactory experience with the 
earlier pipe. The original pipe 
sections had given the city no 
trouble; the flow coefficient had in- 
creased over the years; and the pipe 
concrete had hardened to a point 


noticeably beyond that shown by the 
original tests. 

The only problem encountered 
with the original pipe laid in the 
1920's has been a small amount of 
seepage through softened spots in the 
trammel joint material between some 
pipe sections. The material used in 
this joint was a sulphur compound. 
Uncovering the pipe to repair a seep- 
ing joint always has revealed that the 
pipe itself is in perfect condition. 


New steel and rubber joint 

The answer to the joint leakage is 
believed to be the new rubber and 
steel flexible joint used in the line 
laid in 1951 and in other lines laid 
subsequently. Long-lasting, water- 
tight connections are believed assured 
by the use of this flexible joint made 
of rubber and zinc-coated steel. 
The steel eventually takes the back 
load and the rubber gasket forms the 
seal. 

Construction of the 72-in. line in 
1951 was without incident. The line 
was laid in a straight and uniform 
10-ft excavation made by pans. 
Seepage from the river nearby was 
pumped continously since much of the 
excavation was in gravel only a few 
hundred feet from the Mad River, 
where the water table was high. The 
pipe sections were placed with a 
crane, 

Feeder wells were tied into the new 
line at connections fabricated into the 
16-ft sections of pipe. The link with 
the S4-in. conduit was made through 
a terminal connection chamber that 
had been installed in 1926. The 
Water Department of those days 
had anticipated this connection 25 
years before by providing a poured 
concrete plug. When this plug was 
removed, the new connection was 
easily made. 

The raw-water lines were installed 
to provide for gravity flow from the 
well fields to the waterworks plant. 
Construction of the water purifica- 
tion and softening plant, however, 


Completed water treatment plant was formally dedicated on May 27, 1953, about two years 


after ground was broken on May 15,1951. 


Plant is operated by force of 22 men. 


raised the level of the new terminus 
so as to provide for a pressure head of 
6 to 8 Ib. 

Construction of the new plant 
required the laying of nearly 1,200 ft 
of 72-in. pressure pipe of the same 
type to serve as a bypass around the 
construction area. This bypass will 
continue to be available for 
emergency purposes now that the 
plant is completed and operating. 
Seventy feet of S4-in. concrete pipe 
was also installed in the new plant as 
the effluent line from the final filtra- 
tion tanks to the two 5,000,000-gal 
underground suction reservoirs. 


Numerous outdoor installations 

Dayton's new Water Purification 
and Softening Plant has a number of 
outdoor installations. These include 
four settling basins, each 333 ft long 
by 90 ft wide by 17'/, ft deep; four 
slow-mix basins, each 349 ft long by 
19'/, ft wide by 17' » ft deep; and 
four recarbonation chambers, each 
90 ft long by 15 ft wide by 17', ft 
deep. One settling basin, one slow- 
mix basin, and one recarbonation 
chamber make up a complete unit 
and can be operated as such. 

Lime, soda ash, and alum are 
introduced into the raw water as it 
enters the plant. It then flows into 
the slow-mix basins where the floc is 
built up, after which it travels slowly 
through the settling basins. From 
here the water passes through the 
recarbonation chambers where CO, is 
added to reduce alkalinity. This 
stabilizes the water so that the 
filtration sands are kept from “grow- 
ing’ and do not have to be worked or 
replaced frequently. 

After leaving the recarbonation 
chambers the water (now softened) 
flows through the two 72-in. concrete 
pipes to each end of the pipe gallery 
in the indoor part of the plant. The 
indoor filtration section contains 16 
individual filters, each having an area 
of about 1,400 sq ft. The water is 
filtered through 26 in. of graded filter 
sand and 24 in. of graded gravel. 
This rapid sand filtering process re- 
moves the remaining bacteria and 
solids from the water. 

The ever increasing cost of opera- 
tion and the financing of the huge 
water-works expansion program re- 
quired additional funds. Therefore, 
early in 1951, the City of Dayton in- 
creased its water rates for the first 
time in 23 years. Today's rates are 
considered average for cities of our 
size. They range, in six pay blocks, 
from $2.10 minimum per quarter, in- 
cluding 1,000 cu ft of water, to $0.50 
per 1,000 cu ft for all water consumed 
over 1,000,000 cu ft. 
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Superhighway will pass through U.S. Post Office Building. Although construction of highway was anticipated 


in design of building, it was nevertheless necessary to relocate truck ramps and traffic flow within building. Con- 
crete bents in foreground await placement of concrete decking. 


Vv. E. GUNLOCK, M. ASCE, Commissioner of Public Works, Chicago, lil, 


Buildings no barrier to Chicago’s 
Congress Street Superhighway 


The Congress Street Superhighway, 
long a dream of Chicago city plan- 
ners, is an east-west artery cutting 
across the city from the shore of Lake 
Michigan on the east to the city 
limits on the west (Fig. 1). This 
superhighway eight miles long, with 
four traffic lanes in each direction and 
a median strip which includes rapid- 
transit tracks, is rapidly becoming a 
reality. 

Although approved in 1940 by 
council ordinance as a main trunk in 
the 67 miles of comprehensive super- 
highways for the city, actual con- 
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struction of the $92,000,000 super 
road did not begin until December 
1949, when building of the drainage 
system was started. The interven- 
ing time had been devoted to the ac- 
quisition and clearing of the right-of- 
way required for this great traffic 
artery. The cost of the right-of-way, 
upon which stood a variety of build- 
ings from one-story frame garages to 
three-story apartments and 12-story 
steel structures, ran into millions of 
dollars. One 5-story structure of 
quite modern construction which had 
housed an ink plant was purchased 


and moved intact one block from its 
original site. 

It was a long and tedious process, 
embracing the preparation of ordi- 
nancesand agreements, committee and 
council meetings, sessions with prop- 
erty owners and real estate advisory 
committees, and frequent court pro- 
those delays which 
harass big projects before property 
titles can be acquired. Eventually 
the air was cleared, as it were, of the 
numerous preparatory details, right- 
of-way was purchased and cleared, and 
now construction is in full blast at 
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Construction view of superhighway shows 
some of urban construction problems en- 
countered. Part of structure is elevated and 
part in open cut. In course of construction, 
buildings were moved or arcaded, and rail 
facilities were moved. 


various points all along the route. 
Roughly, the Congress Street Super- 
highway isabout 50 percent completed, 
with a target date for completion set 
for the end of 1955 or early in 1956. 

The tracks of the Chicago Transit 
Authority, to be placed in the median 
strip, will provide mass rapid transit 
to the West Side of Chicago. This 
line will be an extension of the present 
Milwaukee-Dearborn-Congress sub- 
way, whose present terminus is in 
Congress Street under the west bank 
of the South Branch of the Chicago 
River. From this point it will be ex- 
tended undergound, for a distance of 
four blocks, beneath the giant U.S. 
Post Office Building, to 5S. Halsted 
Street, whence it will emerge into the 
median strip of the Congress Street 
Superhighway. 

Since the superhighway from this 
point on to the city limits will be 
built in a depression from 10 to 15 ft 
below grade, the rapid transit carrier 
has been designated as an “open-cut 
subway.” 


Two large interchanges 

The Wells Street Plaza will be an 
outstanding example of a modern 
traffic facility, by means of which, 
even in a congested area, turning 
movements to and from the Congress 
Street Superhighway can be made 
without the restrictions of stop signs 
or crossings. It will be located in 
the area bounded on the west by the 
South Branch of the Chicago River, 
on the south by Harrison Street, on 
the east by Wells Street, and on the 


FIG. 1. Superhighway is east-west artery, 
extending 8 miles from Lake Michigan to 
city limits on west. It will be extended by 
the county another 8 miles to the west to 
conrect with one of main state highways. 


north by Van Buren Street. About 
90,000 vehicles will pass daily through 
this interchange, of which 20,000 will 
use the curved ramps. Turning traf- 
fic will be distributed by way of S. 
Franklin Street and through the lower 
level of S. Wacker Drive, another of 
Chicago's super roads now under 
construction. 

The Halsted Street traffic inter- 
change will form the junction of 
three major routes of the Chicago 
comprehensive superhighway system 

the Congress Street Superhighway, 
the Northwest Route, and the South 
Route. Like the Wells Street Plaza 
interchange, it will consist of a series 
of curved ramps. 

In passing it may be well to men- 
tion that the Northwest Route, in 
addition to tapping the great and 
rapidly growing Northwest Side of the 
city with a super road, will also be 
the avenue for rapid transportation 
between the Loop and the great 
O'Hare Field now being developed for 
commercial aviation. It is estimated 
that when completed, this inter- 
change may handle up to 170,000 
vehicles in a 24-hour period, which 
may well win it the title of the 
“busiest crossroad in the world.” 


A highway through the Post Office 


One of the complicated engineering 
feats of the Congress Street Super- 
highway will be its projection through 
the 13-story U. S. Post Office building 
which stands just west of the South 
Branch of the river on S. Canal 
Street between W. Harrison and W. 
Van Buren Streets. The problem 
is the rerouting of post-office traffic 
within the building. 

When the post office was built in 
1933, an arcade 120 ft wide and 22 ft 
high was provided for the superhigh- 
way, but this provision was later 
overlooked or forgotten. In any 
event, mail-truck ramps were built 
from the first to the second floor 
having as their only access the pro- 
posed roadways for the expressway. 
In order to utilize the arcade for its 
original purpose, as right-of-way for 
the superhighway, it will be necessary 
to provide new ramps and access to 
them for the mail trucks. After pro- 
longed discussion, an agreement has 
been reached between the city and 
the federal government: for sharing 
the costs of the necessary alterations, 
which will total around $1,328,000. 

The highwey through the post 
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office will consist of an east and a west 
roadway, each 38 ft 6 in. wide, with a 
median strip of 6 ft 10 in. The 
roadbed will be a 7-in. reinforced 
concrete slab, set on reinforced con- 
crete beams and columns. The new 
roadways and their supports will rest 
on the present structure of the post 
office building. The roadways 
through the building will be enclosed 
in glazed hollow-tile walls, to separate 
them completely from post-office 
operations. To provide access to 
the ramps that now connect with the 
arcade roadways, a new driveway 
solely for the post office will be built. 

During the construction work 
through and beneath the post office 
building, it will be necessary to re- 
move the lower sections of eight 
existing caissons which are in the 
path of the tunnel for the Milwaukee- 
Dearborn-Congress subway, to be 
extended to its portal in the median 
strip of the highway. Temporary 
shores and cribbing will take the 
column loads during subway con- 
struction. When the subway ts com- 
pleted the load will be transferred to 
the top of the tubes. 


Through the LaSalle Street Station 


A situation similar to that in the 
U. S. Post Office Building was en- 
countered in building the Super- 
highway through the LaSalle Street 
Railway Station. Here too, the Mil- 
waukee-Dearborn-Congress subway 
lies beneath the highway. Sub- 
structures for the highway were being 
built during the tunneling job on the 
subway tubes. It was a ticklish job 
for a while, as it was necessary to 
do the work while trains were operat- 
ing above. It required several 
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months of round-the-clock vigils over 
jack screws under about SO or more 
columns, to prevent settlement which 
would have thrown the railway 
tracks above out of operation. 

It will also be necessary to relocate 
a street in connection with this 
job, as certain baggage and mail- 
room facilities were in our right-of- 
way, and to restore them it will be 
necessary to relocate the street on 
which they fronted to a location about 
one block west. The substructures 
for our work in the station area are 
completed and the work of restoring 
station facilities is well under way. 

Whereas we had to move a street in 
the right-of-way at one end of the 
new superhighway, at the other end 
we had to move the major portion 
of one of the West Side elevated 
railway facilities. The Garfield Park 
line, from the West Side into the Loop, 
stands in the center of the Congress 
Street Superhighway location for « 
distance of about 2'/, miles. It was 
necessary to build inclined structures 
at the east and west ends of this sec- 
tion to reroute the elevated railroad 
traffic into the street level of Van 
Buren Street, where it will operate 
by third rail until the superhighway 
is completed. The trains will then 
run on the tracks in the median strip 
which are to be completed at the 
same time as the expressway. Work 
on removal of the elevated line has 
been started. 

A similar situation arose in working 
on the Douglas Park elevated line, 
which connects with the Garfield 
Park line and crosses the Superhigh- 
way. It was necessary to build a 
connection over the superhighway to 
the Logan Square line and reroute 
the Douglas Park traffic by way of a 
West Side line on Lake Street. 


Above: “Siamese-twin” bascule, to span 
South Branch of Chicago River, will cost 
$5,000,000. Each pair of meeting leaves 
can be operated separately when required 
for repair of other pair. 


left: Typical of interchanges distributing 
traffic to and from downtown area is Wells 
Street Plaza, with its curved ramps, estimated 
to handle 90,000 vehicles daily. 


Siamese-twin bascule 


A new giant bridge 
Memorial Bridge 


the Wagner 
to span the South 
Branch of the Chicago River just 
east of the U. S. Post Office, is under 


construction. Its estimated cost is 
put at $5,000,000. It is of the ‘‘Sia- 
mese-twin'’ bascule type. It was 
impractical to employ the usual two- 
leaf design because of the great road- 
way width required for the S-lane 
highway, the sharp bend in the river 
channel in that area, the proximity 
of railroad facilities on the west side 
of the river, and the traffic-inter- 
change driveways on the east side of 
the river. 

Instead of one leaf from each side 
of the river meeting at the center, 
this bridge will consist of two inde- 
pendent leaves on each side, or a total 
of four leaves. The two north leaves 
are echeloned 31.6 ft westward with 
respect to the two south leaves, to 
conform to the slant in the channel. 
The operating machinery on each side 
of the river will be connected mechan- 
ically and electrically, so that the two 


Close-up of elevated section of Congress 
Street Expressway shows expansion rollers 
and down-spouts for roadway drainage. 
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City officials observe arrival of first steel for 
Congress Parkway bridge. Shown (left to 
right) are Mayor Kennelly, the author, Chief 
Engineer Van Gorp, and Bridge and Viaduct 
Engineer Michuda. 


adjacent leaves can be operated as a 
single unit. They can also be oper 
ated separately in case repair work 
necessitates putting one pair of meet- 
ing leaves out of service. 

The new bridge will be of the deck 
type with trusses entirely beneath the 
roadways. Each leaf will consist of a 
roadway 43.25 ft wide, a sidewalk 
9.67 ft wide, and one-half of a 4.5-ft 
median strip, for a total overall width 
of both leaves of 110.54 ft. The 


Insufficient width of Congress Street at east 
end made it necessary to incorporate side- 
walks in right-of-way and provide new side- 
walk area by building arcades into build- 
ings. Completed arcade shown runs under 
edge of Sears-Leiter Building. 


bridge will provide a clear navigable 
channel width of 169 ft, measured 
from the northwest bridge pit at right 
angles to the northeasterly dock wall, 
and will have a maximum vertical 
clearance of 21 ft above the river for 
a width of 114 ft at right angles to 
the slanted channel. 

Another job of no particular engi- 
neering difficulty but involving the 
expenditure of considerable time, was 
the cutting off of the Western Union 
Building, a seven-story brick and 
steel structure 102 ft wide which 
jutted into the right-of-way of the 
superhighway for 35 ft. Preliminary 
to cutting the jutting section away, 
it was necessary to relocate a maze of 
telegraph equipment, printing ma- 
chines, pneumatic tubes, stock tickers, 
power lines, cables, and other facilities. 
The whole job required ex- 
penditure of more than $870,000. 

Drainage from the Congress Street 
Superhighway will be carried through 
a system designed to accommodate the 
rainfall from an area of 250 acres 
which formerly flowed into city sewers. 
The new drain, in effect, will be a re- 
lief sewer for these sewers. The 
drain is roughly horseshoe shaped, 
S ft high inside and more than 7 ft 
in width. It is of reinforced concrete, 
with walls more than | ft thick. 

This drain parallels the highway all 
the way from the Chicago River 
westward to the city limits. At its 
eastern terminus a pumping station 
has been constructed, which will lift 
the flow —-by gravity to this point 
up to an old condenser water tunnel 
for discharge into the Chicago River. 
The pumping station is being equipped 
with three 7,000-gpm and two 3,000- 
gpm pumps. Space has also been 
provided for one additional 7,000- 
gpm pump. 


Arcades replace sidewalks 


The east end of Congress Street, 
between Michigan Avenue and State 
Street, lacked the width required for 
the new highway as stipulated in our 
plans. Since this is an area of large 
steel and concrete structures, the 
cost of cutting them off to meet our 


dimensions would have been prohibi- 
tive. The problem was solved by 
building arcades into the buildings 
which stood in our path. The orig- 
inal sidewalk area was taken for the 
superhighway right-of-way on each 
side of the street, and the new side- 
walk area was secured by building 
the arcades. The arcades average 
18 ft in width and are of simple and 
dignified design. 

Arcading of severai buildings is 
completed. Among those remaining 
to be altered in this way is the Con- 
gress Hotel and the old Auditorium, 
now housing Roosevelt College. 

In the foregoing description, the 
Congress Street Superhighway has 
been traced across eight miles of the 
city. However, it will not come to an 
end at the city limits, but will be 
extended by the county another eight 
miles westward to the Cook County 
line, where it will join with one of 
the main state highways. Consider- 
able work has already been done by 
the county on overpass bridges and 
grading. 

The Congress Street Superhighway, 
along with the other superhighway 
routes of the county comprehensive 
system, is integrated with the state 
system and the federal-aid system. 
Because these superhighways are 
designed as part of an overall system, 
the other agencies are cooperating 
in their construction. By agreement, 
the city, county, and state will 
share equally the cost of the super- 
highways within the city, and the 
county and state will share equally 
the cost of the system within the 
county, but outside the city. The 
state will use its federal-aid money 
as part of its share, so there are actu- 
ally four parties involved. This be- 
comes five parties in some cases where 
the Chicago Park District or the Chi- 
cago Transit Authority is involved. 

It is necessary to utilize the com- 
bined efforts and funds of all these 
agencies because of the magnitude 
of the work and the cost involved. 
Motor fuel tax funds and bond funds 
are the principal sources of city financ- 
ing. 


When completed, Congress Street Super- 
highway will carry eight lanes of traffic 
eight miles across heart of Chicago. Median 
strip will accommodate four tracks for rapid 
transit service. Estimated cost of this city- 
planner’s dream is $92,000,000. 
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The design of transmission towers 
in the United States has followed cer- 
tain patterns, and in many cases 
theoretical designs have been supple- 
mented by tests on full-size towers. 
Within certain height limits, the de- 
sign of towers presents only minor 
difficulties. Where large bodies of 
water have to be crossed, however, 
towers of considerable height become 
necessary and the long spans increase 
the wire pull on these towers. Radio 
towers oi considerable height have 
been built but they are not subject 
to large horizontal forces at the top 
and they are very often steadied with 
guy wires. The design of 4:57-ft 
towers with four cross arms 39 ft long 
carrying the Shasta-Tracy transmis- 
sion line 3,810 ft across the Sacra- 
mento River, with wire pulls of 
13,500 Ib, presented an interesting 
problem to Kaiser Engineers, who 
designed these towers for the U. S. 
Bureau of Reclamation. 

It may be of interest to mention, 
for the benefit of engineers not famil- 
iar with tower design practice, that 
the material generally used is ordi- 
nary structural steel, except where the 
tower height is excessive, when an 
alloy steel is more economical. The 
allowable stresses, in tension or com- 
pression, are of course a function of 
the yield point of the material, and 
the Bureau of Reclamation recom- 
mends 22,000 psi for steel with a 
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437 ft high support span of 3,810 ft 
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Sacramento River crossing of Shasta-Tracy transmission line involves unusual design considerctions 


yield point of 33,000 psi, and 30,000 
psi for alloy steel with a yield point 
of 45,000 psi. The L/r ratio gener- 
ally governs the design of compres- 
sion members, and the difference in 
allowable stresses as specified by the 
Bureau of Reclamation is interesting. 

For axially loaded columns, speci- 
fications permit a design stress of 


22,000 — IS L’r 


with a maximum of 16,600 psi for 
mild steel with a 30,000-psi yield 
point; and 


29,000 — 126 


with a maximum of 21,600 psi for 
alloy steel of 45,000-psi yield point. 
For eccentrically loaded columns, the 
allowable stresses were respectively, 
17,000 — 58 L/r, with a maximum 
of 14,000 psi, and 22,000 — 70 L/r, 
with a maximum of 18,300 psi. 

In a _ transmission tower con- 
structed mostly of angle sections, it 
is not easy to differentiate between 
axial load and eccentric load. Axi- 
ally loaded members are assumed to 
be either corner posts, single-angle 
sections connected by both legs, or 
double-angle or star sections. 

Another factor governing the de- 
sign of compression members is the 
unsupported length to be considered. 
It is a well-known fact that the free 
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length of a compression member sub- 
ject to buckling varies with the 
method of end connection. It is 
important not only to determine the 
correct value of L, but also to choose 
the correct radius of gyration to be 
used in a given case, as the value of 
r varies greatly with various angle 
sections, 


Design assumptions used 


The following assumptions were 
used in the design of the towers for 
the Sacramento River crossing: 


Secondary members were considered to 
give full support in the plane in which they 
are placed. The unsupported length 
was taken as the full distance between 
points of support without reduction for 
fixed-end conditions. This requirement 
is certainly to be considered on the safe 
side although some engineers might not 
be willing to agree that this assumption 
is proper for continuous members, or for 
members that are rigidly fixed at their 
ends. 

For a double web system, where the 
crossed diagonals are bolted at their 
center section, the maximum L/r for the 
various members was governed by the 
following criteria: 


1. Lis the greatest distance from the 
point of intersecuon to either end con- 
nection, and r is the minimum radius of 
gyration of the member. 
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Two towers for Sacramento River crossing 
earry wire pulls of 13,500 lb each. Base is 
designed to resist unequal settlement as well 
as horizontal earthquake forces. 
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FIG. 1. 


2. Lis the distance between end con- 
nections, and r is the radius of gyration 
of the member when its axis is parallel 
to the plane of the web system. 

3. For a single-angle member with an 
intermediate support in one plane at its 
center, the maximum L/r shall be deter 
mined from the following criteria: 


(a) L is 0.7 times the distance between 
end connections and r is the minimum 
radius of gyration of the member; or 

(b) L is the distance between end 
connections and r is the radius of 
gyration of the member when its axis 
is parallel to the supporting member. 


4. For a single-angle member with 
more than one intermediate support in 
one plane, the maximum L/r shall be 
determined from the following criteria 

(a) Lis the maximum subpanel length 

and r is the minimum radius of gyra- 

tion of the member; or 

(6) L is the distance between end con- 

nections and r is the radius of gyration 

of the member when its axis is parallel 
to the supporting members. 


The bending stresses for tension 
were taken the same as for direct 
tension, but the compression stresses 
due to bending were controlled by 
the ratio of length to width of the 
compression flange L/b, this ratio 
not to exceed 40. 


These stresses were specified to be 
24,800 
; + L? with a 22,000-psi maximum 
1.800 


FIG. 1. Elevation of tower shows de- 
tail of bracing. Limited length of'gal- 
vanized members and desirability of 
keeping splices near panel points’ dic- 
tated spacing of panels. 
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FIG. 2. Main tower members” are 
built up of three angles stitch-bolted 
together. Welding was prohibited 
because of galvanizing. 
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for steel with a 30,000-psi yield point; and 
33,600 
Ll? with a maximum of 30,000 
1+ 
1,800 


psi for steel with 45,000-psi yield point. 
Combined bending and direct stresses 


were based on 22,000 (1 or 30,000 
1 


(: where p is the actual stress in 
1 


the member, and p, the allowable direct 
stress without bending. 

For determination of net areas, bolt 
holes were assumed to be '/s in. larger 
than the bolt. For a single-angle sec- 
tion, tension members were designed 
with the net area of the connected leg 
plus 50 percent that of the unconnected 
leg. 


Other design considerations that 
present only a slight problem in aver- 
age towers can become rather in- 
volved when unusually large wind 
loads on long members, of consider- 
able sectional area, are involved. 
The problem of an economical choice 
of panel lengths enters the picture, 
as the unsupported lengths are not 
only influenced by the L/r ratio in 
their design, but dead-weight mo- 
ments as well as wind moments com- 
plicate the design, inasmuch as the 
larger sections offer greater areas to 
the wind. For instance, a panel 40 
ft long presenting a face 13 in. wide 
to the wind, at 20 psf, is subjected to 
quite a bending moment due to wind 
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FIG. 3. Anchorage for 
tower legs was designed so 
that center of gravity of & 
bolts would coincide with 
center of gravity of tower- 
leg section, thus eliminat- r 


2"@ anchor bolts 
ASTM A261-47 steet 


in addition to the dead-load moment 
due to the slope of the member. 
Therefore it became necessary to 
reduce the unsupported length by 
introducing an additional horizontal 
member in the web system (Fig. 1). 


Galvanized members bolted 


Another problem arose in the se- 
lection of the cross section of the 
main tower members for these extra- 
tall towers. In most transmission 
towers a single angle, or double 
angles or channels, will suffice to 
take care of the stresses, but in this 
case the main members had to be 
built up of three angles stitch-bolted 
together to act as one unit (Fig. 2). 
It should be noted that welding was 
not allowed because of the galvaniz- 
ing, and the facilities to handle long 
members in the galvanizing tanks 
limited the length of the members. 

The fact that all connections were 
to be bolted and that welding was 
prohibited not only increased the 
amount of steel used but also the diffi- 
culties of splicing. Splices of indi- 
vidual angles were offset. The change 
of section from a one-angle section 
to a three-angle section was also a 
problem because of the ensuing 
change in the location of the center 
of gravity of the respective members, 


and the resulting introduction of 
secondary bending stresses. This 
condition required splices to be 


made as close as possible to a joint, 
so that adjoining members could help 
absorb the secondary moment. 


Thus, in determining the lengths 
of the main members, it was neces- 
sary to consider not only the avail- 
able galvanizing facilities but also 
the need to locate splices near panel 
points. The panel lengths were sub- 
divided to reduce the unsupported 
length to a minimum of about 20 ft. 
The lower part of each tower leg 
was built as a truss portal frame to 
provide resistance against unequal 
settlement of the piers as well as 
against anticipated horizontal earth- 
quake forces. 

Another problem was the anchor- 
age of the tower legs to the founda- 
tion (Fig. 3). Special study was 
given to make the center of gravity 
of the anchor bolts coincide as closely 
as possible with the center of gravity 
of the tower-leg section in order to 
produce an equal pull on each bolt, 
as well as to eliminate secondary 
bending in the anchorage. 

The towers were designed by Kaiser 


Engineers under the direction of 
George Havas, M. ASCE, chief 


engineer and general manager, and 
design engineers F. B. Tobias, A.M. 
ASCE, F. X. Kast and Ken Olsen, 
A.M. ASCE, under the supervision 
of the writer. Kaisaloy high-strength 
steel for the construction was fur- 
nished by the Kaiser Steel Cor- 
poration of Fontana, and fabrication 
and erection were performed by the 
Emsco Derrick and Equipment Com- 
pany of Los Angeles. The founda- 
tions were designed in the Bureau of 
Reclamation office at Denver, Colo, 
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Avter more than 40 years of studies 
and reports, Pittsburgh and 63 of its 
suburbs have finally agreed on a plan 
for abatement of stream pollution. 
For 25 years after the first report was 
submitted by a board of consulting 
engineers in 1912, there was little or 
no activity until a WPA project 
began studying the problem. How- 
ever, it was not until 1945, when the 
Pure Streams Act was passed by the 
Legislature as an amendment to a 
similar Act of 1937, that real activity 
developed on the part of the mu- 
nicipalities and industries, finally re- 
sulting in the formation in 1946 of 
the Allegheny County Sanitary 
Authority, which was empowered to 
make a study and report on a county- 
wide basis, that is, a metropolitan 
plan of collection and treatment of 
sewage and industrial wastes. 

The Sanitary Authority presented 
its report in January If48. The 
recommended plan provided service 
to 102 municipalities with a single 
sewage treatment plant which would 
have produced a most complete 
abatement of pollution of the streams 
in the Pittsburgh area to a point 3 
miles downstream from the Golden 
Triangle, where the plant was to be 
located. However, because of a lack 
of support in the right places, the 
metropolitan project broke down. 
The present Pittsburgh project is 
designed to serve 64 municipalities, 
including the City of Pittsburgh, for 
an estimated connected population of 
1,400,000 in 1970 and 1,650,000 in the 
year 2000. The population equiva- 
lent load (including industrial sew 
age) in 1970 is estimated at 1,900,000, 

The other 38 municipalities elected 
to shift for themselves. Instead of 
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one sewage treatment plant to serve 
the metropolitan area originally pro- 
posed, there will now be more than 
20. Thus, the first opportunity to 
gain utility service on a metropolitan 
basis in the Pittsburgh area was re- 
jected. The suburban municipali- 
ties are largely to blame for this 
situation because they failed to meet 
the challenge of the Mayor of the 
City of Pittsburgh to show their 
interest and good faith by executing 
long-term agreements with the Sani- 
tary Authority for service on a 
metropolitan basis. Of the 102 mu- 
nicipalities, only Mt. Lebanon Town- 
ship and Pitcairn Borough indicated 
they would be ready to sign such an 
agreement. 

Under the adopted project, long- 
term agreements based on the issue of 
10-year revenue bonds supported by 
sewage charges have been executed 
between the Sanitary Authority, the 
City of Pittsburgh, and the other 63 
participating municipalities. Plans 
and specifications are practically com- 
pleted and the project will be ready 
for construction in the spring of 1954. 
Under the agreements, the City of 
Pittsburgh reserves the right to select 
a sewage agency other than the Sani- 
tary Authority to issue bonds and 
carry on the construction. The 
estimated cost of the project, not in- 
cluding administration, engineering, 
land, rights-of-way, and interest dur- 
ing construction, is $67,000,000 at 
July 1953 prices. To cover all these 
items, the revenue bond issue would 
need to be $85,000,000. A pay-as- 
you-go plan recommended in_ the 
Sanitary Authority report of Jan- 
uary 148, to finance such expenses as 
the cost of engineering and interest 


Pittsburgh 


Model of Pittsburgh Sewage Treat- 
ment Plant was built to scale to 
show features designed to reduce 
B.O.D. 50 percent on load of 150 
mgd. Plans and specifications are 
already complete and construction 
is expected to start in 1954—as 
soon as plans are approved and 
construction agency is chosen. 


during construction by partial sewage 
charges, was rejected by the City 
Council of Pittsburgh. 


Plant designed for 150 mgd 

The adopted project consists of a 
150-mgd sewage treatment plant pro- 
viding for 50 percent removal of bio- 
chemical oxygen demand (B.O0.D.) 
and 63.5 miles of intercepting sewer, 
of which 32 miles will be in deep 
tunnel. Six minor sewage pumping 
or ejector stations will serve branch 
interceptors. The intercepting sewer 
system, 59 miles long, will conduct 
the flow by gravity to a central pump- 
ing station at the treatment plant site. 

Unusual features of the intercept- 
ing sewer system are the types of 
diversion works, including vertical 
drop-shafts to carry the intercepted 
sewage from the outfall sewers to the 
intercepting sewer; the method of 
operating the tunnel section of the 
intercepting sewer, as a flooded con- 
duit under pressure; and the type of 
construction proposed for the inter- 
cepting sewer, in tunnel 

Early studies of storm-flow inter- 
ception practice in the United States 
showed that there was no consistent 
agreement on the amount of such 
flow which should be designed for. 
In many cases 400 percent of the dry- 
weather flow was assumed as proper, 
and in some cases even 1,000 percent 
was not considered too great. The 
Sanitary Authority engineers, after 
an exhaustive study of the subject, 
including the polluting effect of storm 
flows on river conditions, decided that 
interception of storm flow to the ex- 
tent of 250 percent of the dry-weather 
flow, automatically cut back to 150 
percent after the first street wash was 
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intercepted, would serve the Pitts- 
burgh area to best advantage. 
Every effort was made to dispense 
with float-operated devices for diver- 
sion structures and to keep the 
number of moving parts to a mini- 
mum. 

Vertical drop-shafts ranging from 
20 to 150 ft in height are necessary to 
connect the existing outfall sewers 
to the intercepting sewer that is in 
tunnel. Precedent for such design 
and construction was lacking. Asa 
consequence, a research project was 
initiated at the Carnegie Institute of 
Technology with Louis M. Laushey, 
J.M. ASCE, as project supervisor 
under the direction of F. T. Mavis, 
M.ASCE. Model studies were made 
in the hydraulic laboratory of the 
flow in vertical tubes 6 in. in diameter 
and 30 ft high, similating the flow in 
drop-shafts. As a result of these 
studies, factors were established for 
the design of entrance chambers and 
drop-shafts (Fig. 1). These studies 
included measurement of the quantity 
of entrained air. 

Another study made later in the 
laboratories of the Sanitary Authority 
under the guidance of Prof. Harold A. 
Thomas, M. ASCE, former head of 
the hydraulic laboratory at Carnegie 
Institute of Technology, with the 
cooperation of Dr. Laushey of the 
Institute, developed the character 
and quantity of air flow upward in 
drop-shafts partially filled with water 
so that provision could be made in the 
design for venting air drawn into the 
tunnel intercepting system with the 
sewage flow. 

Two types of diversion works have 
been designed, one consisting of tilt- 
ing gates of the Chicago Sanitary 
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abate stream pollution 
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Vertical diversion structures up to 150 ft 
deep will feed 10'/2-ft interceptor in tunnel 


District design (Fig. 2), and the 
other consisting of fixed orifices 
(Fig. 3). In both cases, the diver- 
sion controls are designed to reject 
all storm flow greater than 250 per- 
cent of the dry-weather flow. When 
this flow is reached after the first 
flush of storm flow, the tilting gates 
cut the flow back automatically to 
150 percent of the dry-weather flow 
by means of unbalanced hydraulic 
pressures on these gates. 

The fixed-orifice type of control has 
been utilized generally in the diver- 
sion works of the intercepting sewer 
serving the Chartiers Creek and the 
Turtle Creek areas, where backwater 


control of the orifices was made 
possible by designed hydraulic 
gradients. In such cases two orifices 


in sequence have been included —one 
generally of rectangular type as an 
outlet control from the outfall sewer, 
and the other a replaceable circular 
type, with reduced area of opening, 
as an outlet from the diversion struc- 
ture to the intercepting sewer con- 


nection. A master control has been 
included at the terminus of the 
Chartiers Creek and Turtle Creek 


intercepting sewers, ahead of their 
connection to the tunnel main, to 
further regulate the flow from these 
areas. 
Spiral motion in drop shafts 

The model studies indicated that 
the structure at the top of the drop- 
shaft should be so designed that a 
spiral motion would be developed in a 
well at the top. Tests showed that 
such a spiral motion would cause the 
water to enter the drop-shaft in a rel- 
atively thin cylindrical section, the 
circular motion causing it to hold 


FIG. 1. 


Vertical drop-shafts in system 
range in length from 20 to 150 ft. They 
generally range in size from 8 to 12 in. in 


diameter, but a few have 36-in. diameter. 
Maximum flow in any drop-shaft is 70 cfs. 
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FIG. 2. Diversion structure at Fourth 
Street sewer is typical of those using tilting- 
type control gates. Flow is diverted from 
outfall through gate and down drop-shaft. 
Line of flow is eccentric to center line of 
drop-shalt so that falling sewage follows 
spiral path. 
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FIG. 3. Diversion structure at Turtle Creek is typical 
of those using fixed-oritice type of control. There are 
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FIG. 4. Depth of water 
in wet well at circular 
pumping station is 
maintained at 74 ft. 
Wet well will be pump- 
ed down weekly to in- 
duce free flow of water 
with velocities of 4 fps 
to scour out settled grit. 
Eleven telemeter sta- 
tions warn operators of 
flash floods, so that 
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85 tixed-orifice structures throughout system. 


against the inside of the drop-shaft by 
centrifugal force. The tests also indi- 
cated that no negative pressures or 
velocities inducive of cavitation would 
be developed. Using the principles of 
hydraulic similitude, the data from 
the model studies were extrapolated 
to rates of flow up to 70 cfs, the 
maximum capacity required for a 
drop-shaft in the intercepting system. 
From the results of the tests, curves 
were prepared for determining size of 
drop-shafts, and diameter and depth 
of wells for all required flows. The 
majority of the drop-shafts will be 
either 8 or 12 in. in diameter but 
a few larger ones are required, up to a 
maximum of 36 in. 

The well at the top of each drop- 
shaft will be circular, and will have a 
diameter generally six times that of 
the drop-shaft in the case of the 
smaller shafts, and four or five times 
that of the shaft in the case of the 
larger shafts. The entrance to the 
well will be located tangentially at 
the outer edge in order to produce 
spiral flow in the well. The actual 
design provides for making certain 
drop-shafts serve as air vents as well 
as drop-shafts for sewage. In such 
shafts the upward flow of air is nec- 
essarily limited to the quantity that 
can rise without lifting the sewage 
level too high in the well through air- 
lift action in the shaft. This 
necessitates a larger shaft to provide 
for both upward flow of air and down- 
ward flow of sewage. At two points 
separate vertical shafts will be pro- 
vided as air vents. 

Of the 280 diversion structures pro- 
vided for in the designs, 130 will be of 
the drop-shaft type with tilting-type 
control gates; 35 others not connect- 
ing to drop-shafts will also be 
equipped with tilting-type control 
gates; 85 will be equipped with fixed- 
orifice controls; and 30 are without 
any controls but are connected to 
other diversion structures containing 
either fixed-orifice or tilting-gate con- 
trols. 


Flooded system adopted 


study 


of the 
economical and practicable method 
of operating the deep intercepting 
sewer system resulted in the adoption 
of a flooded system whereby the 
intercepting sewer, in tunnel, will be 
permitted to flood to a level 74 ft 


A special most 


above the invert of the 126-in. 
intercepting sewer at its connection to 
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the wet well at the main pumping 
station. This level is determined by 
the hydraulic gradient reaching back 
to the Monongahela River intercept- 
ing sewer at Braddock, 12 miles up- 
stream. This method provides the 
most economical pumping head, and 
at the same time reasonable velocities 
of flow in the tunnel. The wet well 
will be pumped down weekly to in- 
duce free flow conditions and obtain 
scouring velocities for the removal of 
settled grit. Velocities during pump- 
ing-down periods will be about 4 fps. 
Another unusual feature is the 
provision of 11 telemeter stations at 
strategic points along the tunnel 
intercepting sewer transmitting liquid 
levels to a master board in the pump- 
ing station. Thus the operators will 
know where flash floods are occurring 
before the flow reaches the wet well 
and will be prepared to handle the 
situation at the pumping station by 
lowering the level in the wet well to 
provide a steeper hydraulic gradient 
for the anticipated increase in flow. 
The telemeter installation will serve 
as a check on the flow levels at im- 
portant points as well as indicate the 
hydraulic gradient throughout the 
system. 
Tunnel interceptor precast 
Intercepting sewer in tunnel will 
be of precast concrete pipe of mini- 
mum thickness, backed up with 
Pumpcrete to completely fill the space 
between the pipe and the edge of the 
excavation. The intent of this design 
is to obtain a concrete lining having a 
special high quality of hardness, im- 
permeability, density, and durability. 
A minimum length of 8 ft is planned 
for the pipe sections. The per- 
mitted types of joints are steel ring 
with lead or rubber gasket, tongue- 
and-groove with mastic and Con- 
creteweld joints, and tongue-and- 
groove with rubber gasket. Con- 
creteweld for finishing the joint inside 
the pipe is required for all joints. 


Pumping station circular 

The special feature of the pumping 
station is the wet well, which is a 
circular concrete structure 40 ft in 
diameter by 118.5 ft deep, located 
in the center of the circular pumping- 
station pit so as to permit short 
suction lines and a most economical 
construction arrangement (Fig. 4). 
The pumping-station pit is an annular 
space extending entirely around the 
wet well and having an inside diam- 
eter of 50 ft and an outside diameter 
of 94 ft. 

Six 60-mgd vertical pumps, auto- 
matically controlled by the level in 
the wet well, will be located in the 
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pump pit, but only five will be in- 
stalled initially. , Of these, three will 
be two-speed with synchronous 
motors, and two will be variable- 
speed with magnetic motors. The 
wet-well superstructure extends 
through the superstructure of the 
pumping station and thus permits 
ventilation at the roof by means of 
circular louvers the full circumference 
of the wet well. Another feature is 
the absence of check valves and gates 
on the pump discharge lines, which 
are equipped instead with siphon 
vacuum breakers. 

The treatment plant consists of 
screens and grinders, aerated grit 
chambers, preaeration and sedimenta- 
tion tanks, blower plant, sludge con- 
centration tanks, incineration, pre- 
and post-chlorination, and an ad- 
ministration building. This will pro- 
duce the 50-percent removal of the 
B.O.D. required for the present by the 
State Department of Health and the 
Ohio River Valley Water Sanitation 
Commission. The treatment plant is 
designed for a capacity of 150 mgd, 
representing 1970 requirements. The 
ultimate capacity for the year 2000 is 
estimated at 175 mgd. Conduits and 
channels are designed for a peak flow 
of 300 mgd, estimated for the year 
2000. Space has been provided for 
future secondary treatment. 

The grit chamber is patterned after 
the Columbus design, where aeration 
is provided for settling out the grit, 
except that modifications have been 
made to take advantage of data ob- 
tained from operating experience. 
These modifications include direc- 
tional flow at the entrance and the 
provision of hoppers for grit storage 
and drainage. 

Mechanically operated racks with 
a clear spacing of | in. and screenings 
grinders are included for each of the 
four channels. The grit chambers 
are designed for a detention period of 
5 minutes at 150 mgd and air applica- 
tion of 5 cfm per foot of length. The 
preaeration tanks are designed for a 
detention period of 44 minutes, 
based ow 150 mgd and 7 cfm of air 
per foot of length. The sedimenta- 
tion tanks are designed for a 2-hour 
detention period and average unit 
loading of 1,350 gal per sq ft per day. 


Raw sludge to be concentrated 


The most unusual feature of the 
treatment plant is the method of 
sludge disposal. This method, de- 
veloped in the Authority's labora- 
tories and pilot plant, is believed to be 
unique. Raw sludge will be concen- 
trated for 5 days and then in- 
cinerated. Laboratory and _ pilot 


plant experiments over a period of 
three years have demonstrated that 
raw sludge, preheated to 95 deg F and 
stored for a period of 3 to 5 days, will 
produce a concentration averaging 18 
percent total solids by flotation. 
This method requires supplemental 
fuel for combustion. Fine coal, 
known to the trade as slack, and the 
cheapest to produce, will be mixed 
with the concentrated sludge im- 
mediately prior to incineration, or the 
two may be applied to the furnaces 
separately, depending upon the type 
of incinerator selected. 

The design provides for a battery of 
10 concentration tanks, one-half of 
one tank to be used as a raw-sludge 
compensating tank to serve the pre- 
heaters. The tanks will have a total 
capacity of 3,250,000 gal and are 
cesigned with sawtoothed bottoms in 
section, with longitudinal screw con- 
veyors for homogenizing and _re- 
moving the concentrated sludge. 
Warm air will be circulated above the 
sludge in the tanks and returned to 
the incinerators as combustion air, 
thus eliminating odors. The tanks 
are to be insulated. 


Operation of tanks 


Tests have shown that the heated 
sludge will rise to the top with sub- 
natant forming on the bottom within 
24 hours after heating. The sub- 
natant can then be withdrawn and 
new raw sludge added as necessary 
according to the daily production, 
until the tank is full or until the day's 
load is provided for. The heated 
sludge will float again with the new 
sludge, and subnatant can again be 
removed. Subnatant will be re- 
turned to the effluent channels of the 
grit chambers. This method of 
operation requires the minimum 
number of tanks. 

Following removal of the subnatant 
the concentrated sludge will drop to 
the bottom of the tank, whence it 
will be pumped to compensating 
tanks. and then to the incinerators. 
Disintegrators are to be installed 
ahead of the heat exchangers so that 
clogging material will be reduced to a 
minimum. Two-stage, progressing- 
cavity (Moyno) pumps will be used 
for the concentrated sludge. 

As previously mentioned, the con- 
centrated sludge will be disposed of 
by incineration, The average vol- 
ume is estimated to be 144,000 
gpd and the maximum 270,000 gpd. 
Its moisture content is estimated to 
vary from 76 to 84 percent. Bids 
will be taken on two alternate designs. 
One is based on the use of multi- 
hearth incinerators, the other on 

(Continued on page 100) 
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Derrick-hoisted forms save time and 


U.. of a “form-lift’ method for 
constructing an addition to the build- 
ing of the Prudential Insurance Co. 
of America in Newark, N.J., pared 
construction and labor costs and 
permitted scheduling of completion 
within eight months from the ini- 
tial ground breaking. The method 
basically consists of hoisting external 
wall forms from floor to floor as each 
pour is completed, using the same 
forms for the entire job. 

The overall project, costing 
approximately $350,000, involves the 
erection of a 175 X 75-ft four-story 
reinforced concrete building to be 
used for the storage of paper rolls and 
other paper supplies. 

The addition is tied to, and is an 
integral part of, the existing eight- 
story structure, which is a structural- 
steel fireproofed building with brick 
curtain walls, originally designed to 
carry the load of an addition. The 
addition is tied to the existing struc- 
ture by steel wales around the 
yerimeter at the second, third, and 
ourth floors and at the roof. The 
wales are fastened to the steel 
columns of the old structure by 
welded brackets. 

In keeping with the type of loading 
(paper supplies), the second, third, 
and fourth stories are designed for a 
150-psf live, and an 87.5-psf dead 
load. The roof is designed for a 
40-psf live, and a 75-psf dead load. 
There were no special requirements 
affecting the design or engineering 
of the building. 

Reinforced concrete construction 
was chosen because it was considered 
more economical for this type of 
structure. Floor loading is not ex- 
cessive and there are no long-span 
requirements. A ‘monolithic’ rein- 
forced concrete structure also offers 
substantial economies in erection and 
external finish. This building is de- 
signed for an architectural concrete 
finish so that once the walls are 
poured all that is required is a cleanup 
of the exterior. 


Excavation uncovers coal bunker 


Historically interesting, and some- 
what troublesome, excavation was 
encountered in breaking the ground 
for the building's reinforced concrete 
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column footings. The area was 
formerly the site of an old foundry 
the foundations of which were found 
still intact. An old coal bunker 
filled with coal was also encountered. 
However, when these and other con- 
crete and masonry obstructions were 
cleared, no further trouble was experi- 
enced in extending the foundations to 
good load-bearing shale, in some cases 
14 to 16 ft below grade. 

Air-entrained ready-mix 3,000-Ib 
concrete was used, and approximately 
2,000 cu yd were poured on the whole 
project. A wood tower approxi- 
mately 75 ft high, equipped with a 
1'/~cu yd trip bucket, was erected 
to hoist concrete delivered to the job 
site by transit-mix trucks. The trip 
bucket was raised and the concrete 
dumped into a 1'/ycu yd double 
hopper set at successive floor levels. 
The concrete was then taken from the 
hopper and placed in the forms by 
means of concrete buggies. 

Outside wall forms are of a stand- 
ard plastic-coated °/,-in. plywood of 
the stud-and-wale type, in basic 
section sizes of 37 ft wide by 14 ft 
high. The panel for the west wall 
was 53 ft wide by 14 ft high. 

The height from the ground floor 
to the second floor was 16 ft; all 
other floor-to-floor heights were 13 ft 
6 in. Up to a height of 6 ft 2 in. 
above the ground floor, the concrete 
wall was recessed to receive a brick 
veneer. Above this veneer, V-shaped 
rustications, spaced 4 ft 6 in. apart, 
encircled the building horizontally. 
Vertical V-shaped rustications above 
the brick veneer, and extending to the 
parapets, were spaced approximately 
7 ft apart. These rustications give 
the building a paneled effect. 

One line of horizontal rustication 
was detailed 10 in. below the finished 
floor at each floor level, and the next 
came 3 ft 8 in. above the finished 
floor. The specifications required 
that all concrete pours be stopped and 
started at lines of rustication. In 
order to comply with the specifica- 
tions, a two-pour system was used. 
The first pour consisted of a 9-ft wall 
section up to the line of rustication 
10 in. below the finished floor. The 
second pour consisted of interior 
columns, floor, and a_ section of 


spandrel wall 3 ft 8 in. above the floor. 
This two-pour system was continued 
to the roof and parapet. 

The external wall forms were first 
erected in place, starting from the top 
of the recess for the brick veneer. 
The form panel was supported and 
clamped in place by */,-in. bolts on 
4-ft centers 4 in. below the top of the 
previously completed wall. It was 
also tied to the formwork for the 
floor. Snap ties of 3,000-Ib capacity, 
placed on 2 ft X 2 ft centers were used 
to hold the inner and outer formwork 
together. 

Hoisting the form 

It took about 14 working days to 
complete a cycle of operations from 
floor to floor. The work included 
setting up the forms, placing the 
reinforcing rods, pouring the concrete, 
and setting. When a cycle was com- 
pleted, preparations were made to 
hoist the forms for the next floor. 

A single cycle of operations consists 
of the following steps in sequence: 

Near each end of the form panel, 
two 22-ft-high, 5-ton-capacity hand 
derricks are set up. Hoist cables are 
attached to eye-bolts on the panel so 
that the derricks can immediately 
carry the load. Bolts holding the 
panel in place are removed and the 
snap-ties broken. Workmen then 
pry the panel away from the outside 
surface of the wall with crowbars. 
To expedite this work, wooden wedges 
are simply dropped between the panel 
and the wall. 

When the panel hangs free of the 
wall, the hand derricks hoist the 
panel up until its bottom edge is 
approximately 4 in. below the top of 
the finished section of wall. The 
panel is then fastened in place with 
®/,-in. bolts, as before. Derricks con- 
tinue to carry the load of the panel 
until it can be secured by lean-to 
beams and later to the floor forms. 
It takes approximately one hour to 
set up and release a panel, one hour 
to hoist, and one hour to clamp and 
tighten the panel in its new position. 

After the panel is cleaned and the 
rustication for the architectural finish 
repaired or replaced, reinforcing 1s 
placed, the inside form is erected, and 
the floor form is erected. Concrete 
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Above: 
Exterior view of construction for four-story addition to Pru- 
dential Life Insurance Building in Newark, N.J., shows ex- 
ternal wall forms in place for next level. Concrete pouring 
tower at left has double hopper of 1'/,-cu yd capacity from 
which buggies are filled 


left: 

Form panel, 53 < 14 ft, is supported by two derricks while 
being pried loose from finished concrete building wall. 
About one hour is needed to set up and release form panel, 
one hour to hoist it to new position, and one hour to clamp 
and secure it in new position. 


Below: 

View of outer form panel from previously poured floor of 
addition shows rustication at right and space for window in 
center. Reinforcing rods for wall are being placed. Next, 
inner form will be set. Concrete will be poured in two 
separate operations: (1) 9 ft of wall up to next floor level, 
(2) floor above, plus first 3 ft 8 in. of wall for succeeding 
story. 


is then poured for the 9-ft height of 
wall remaining to complete the wall 
below to the level of the floor above. 
The joint between the old and new 
pour for the wall is smoothed and 
grouted. 

Floor reinforcing steel is then 
placed and concrete for the floor and 
the 3-ft 8-in.-high portion of the wall 
for the next story are poured. This 
completes a cycle of operations. 

The contractor on this work was 
Walter Kidde Constructors, Inc., 
who won with a low bid of $336,000. 
The carpentry superintendent was 
Tomas Uldal, and the field engineer, 
Philip Vaderboncoeur. For the 
Prudential Life Insurance Co., John 
M. Infanger was project coordinator 
and Robert Kelso was the architect. 
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Cost of Detroit's urban expressway network is being met twists from right to left through Michigan Avenue Inter- 
through broadened federal-aid policy plus annual pay- change area. Michigan Avenue can be clearly followed 
ments by city, county and state, as well as $80,000,000 from center foreground to business district near the river 
bond issue. In this air view looking east, Ford Expressway at far right. 


Detroit pushes expressway system 
through congested urban area 


H. C. COONS, M. ASCE, Deputy Commissioner and Chief Engineer, Michigan State Highway Department, Lansing, Mich. 


FIG. 1. Detroit is focal point of interstate highway system in Michigan. Now under 
construction is Edsel Ford Expressway to continue Detroit Industrial Expressway 
for east-west route through city. Also under construction is John C. Lodge 
Expressway, north-south route into city 


Like many American cities, De- 
troit’s urban area has long suffered 
from serious traflic congestion. 
Initiation of the Detroit expressway 
program dates back to the late 1930's 
when a thorough survey was made of 
street traflic in the city. This study, 
conducted in connection with the 
1936 statewide highway planning 
survey, showed clearly that the city 
greatly needed an additional system 
of major arteries of expressway 
caliber. 

Through the joint efforts of the 
City of Detroit, the Wayne County 
Road Commission, the Bureau of 
Public Roads, and the Michigan 
State Highway Department, a plan 
for a proposed system of expressways 
was formulated. The general loca- 

tions, types of design, financing, and 
ees Convicted attendant problems were studied for 


many months. Data from the 
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original study of street traflic and 
from subsequent special surveys 
proved that the first priorities should 
be given to two major routes. 

The first of these major priorities 
was for an east-west route to remedy 
the existing lack of adequate cross- 
town arteries; it was planned as an 
industrial highway connecting the 
areas centering about the Ford River 
Rouge plants with the industrial 
districts in the Milwaukee Junction 
and Connors Creek sections. This 
route bypassed the central business 
district. The second major artery 
needed was a north-south route to 
relieve the tremendous daily traflic 
on Woodward Avenue and parallel 
streets; it would be a commuter 
facility connecting downtown Detroit 
with suburban areas to the north and 
northwest, 

Before work could start on this 
program, World War II was upon us, 
and the efforts of all highway agencies 
were directed toward meeting its 
demands. The need for emergency 
action developed in the Detroit area 
some months before the country was 
involved in actual war. Early in 
1941, announcement of the proposal 
to establish a giant Army bomber 
plant at Willow Run, near Ypsilanti, 
to be operated by the Ford Motor 
Car Co., posed problems of trans- 
portation which demanded immediate 
and adequate solution if efficient 
plane production was to be obtained. 

The plant, according to respon- 
sible Army and company officials, 
was to employ upwards of 50,000 
workers, and its site in a rural area, 
25 miles from the Detroit labor 
reservoir, required that employees 
commute from the city to the plant. 
In the absence of suitable rail 
facilities, transportation would have 
to be by highway, and the existing 
highways were already overloaded 
and provided no direct access to the 
Willow Run site. 

A system of access roadways at 
Willow Run and the expressway 
connection to Detroit were designed 
and built to meet this emergency. 
The complicated problems of han- 
dling huge traffic volumes in the 
immediate area of the bomber plant 
were solved by means of a system of 
highways and structures which in- 
cluded two tri-level highway grade 
separations at the principal plant 
gates and spurs connecting with 
Ypsilanti, Ann Arbor, and existing 
nearby trunklines. 

The problem of providing addi- 
tional highway capacity between 
Willow Run and Detroit was solved 
by building the Detroit Industrial 
Expressway (Fig. 1). This was an 


51 (Vol. p. 19) 


Detroit is solving its urban traffic problems by building six-lane expressways to serve 
heart of built-up area. Air view of interchange between Edsel Ford and John C. 
Lodge Expressway, looking north along the latter, shows ramps for direct traffic inter- 
change under construction. 


FIG. 2. Outstanding example of direct-connection interchange is that at intersection 
of Edsel Ford and John C. Lodge Expressways which covers app-oximately eight city 
blocks. Location is about |'’, mile north of Detroit's central business district. 
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extension of the western section of the 
east-west industrial expressway, now 
known as the Edsel Ford, on which 
planning was in progress when the 
war emergency broke 

The Willow Run and Detroit 
Industrial Expressways were com- 
pleted in time to make a vital con- 
tribution to the war effort by making 


available Detroit's assembly-line 
techniques in the manufacture of 
munitions. They also served as a 


testing laboratory for several innova- 
tions in expressway design which 
later were incorporated in the Detroit 
expressways. 


Financing of expressways 

Construction of the system serving 
Willow Run, and connecting it with 
the metropolis, was financed largely 
with federal funds appropriated for 
access highways required by the war. 
Financing of the Detroit expressway 
program, which was given immediate 
attention as soon as the war ended, 
was made possible by the Federal 
Highway Act of 1944 which extended 
federal aid to projects on streets in 
the larger cities. 

To take the fullest advantage of 
this broadened federal-aid policy, the 
City of Detroit, the Wayne County 
Road Commission, and the State 
Highway Department took steps in 
1%46 to pool their resources. These 
three agencies entered into a tri- 
partite agreement which prescribed 
the distribution of financial and 
enginecring responsibilities among the 
three parties. 

On the basis of federal funds 
absorbing one-half the costs of con- 
struction and one-third of the right- 
of-way expense, the agreement pro- 
vided that the department would 
contribute one-half, and the city and 
county each one-quarter, of the 
monies required to match the federal 
aid, said monies to be disbursed on 
orders from the State Highway 
Commissioner. Annual expenditures 
of the three agencies were limited to 
$6,000,000, affording a yearly con- 
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struction program of between 10 and 
12 million dollars. 

Overall engineering responsibility 
was assigned to the State Highway 


Department, for providing plans, 
securing rights-of-way, awarding con- 
tracts, and supervising construction. 
In actual practice, because of lack of 
personnel, the department drafted 
plans for the Edsel Ford Expressway 
and the huge interchange facilities 
at the intersection of the two arteries, 
while the Wayne County Road Com- 
mission, acting as agent of the depart- 
ment, drafted the plans for the Lodge 
Expressway. Project supervision 
and right-of-way acquisition are 
similarly divided. Plans for utility 
changes have been made by the 
pertinent municipal agencies. The 
theme throughout was cooperation. 


New financing expedites program 
These arrangements for engineering 
continue practically unchanged, but 
financing plans have been altered 
radically in order to accelerate the 
work. The pay-as-you-go basis on 
which construction was initiated 
would have required, if continued, at 


least 15 years for completion. The 
participating agencies agreed that 
this was much too long a period. To 


expedite progress on the program, a 
new plan of financing was adopted 
which, it was estimated, would com- 
plete the job in five years. 

The key feature of the new plan was 
to borrow, by bond issue, sufficient 
funds to cover the entire portion of 
the costs borne by the city, county 


and state. To provide the legal 
means to issue bonds, the state 
legislature, in 1950, passed an act 
authorizing the state and local 


agencies, either separately or in co- 
operation, to undertake the construc- 
tion and maintenance of limited- 
access highways, to negotiate loans 
and issue revenue bonds, and to 
dedicate anticipated income for 
amortization of the debt. Dedica- 
tion of motor-vehicle revenues by the 
State Highway Commissioner for this 


4 Paving is seen under way near 
Warren Street on Lodge Expressway. 


FIG. 3. Typical expressway section carries 
three lanes in each direction. 


purpose was first limited to $3,000,000 

per annum. In 1950 it was raised to 
5,000,000, and then in 1953 to 
7,500,000. 

Acting under this statute, the 
department, city, and county entered 
into a contract covering all phases of 
the expressway program. Sale of an 
$80,000,000 bond issue was author- 
ized and negotiated. The depart- 
ment pledged a minimum annual 
payment of $2,500,000 and the city 
and county $1,250,000 each for debt 
service. Responsibility for all phases 
of the program continued on virtually 
the same basis as before. 

The Detroit expressway system 
being built under this financial plan 
will have an ultimate total length of 
approximately 23 miles. The length of 
the crosstown Edsel Ford Expressway 
will be about 14 miles, while the 
John C. Lodge Expressway will ex- 
tend 9 miles northward from a point 
near the Detroit River. The esti- 
mated aggregate cost of both express- 
ways is $190,000,000, of which 
approximately $70,000,000 has been 
expended to date, with an additional 
$30,000,000 encumbered. 


Three designs studied 


From the inception of the plan for 
the Detroit expressways, it was con- 
templated that they should con- 
stitute a system of limited-access 
highwayssuperimposed on the existing 
street pattern. When actual design 
and planning began, much time and 
study were given to decide whether 
the new arteries should be built 
above, at, or below the existing street 
level. 

It was contended that the elevated 
design would ‘cause less disturbance 
of the present street pattern, would 
require a minimum right-of-way ex- 
penditure, and would simplify inter- 
change problems. In opposition, it 
was argued that the elevated struc- 
tures would create ribbons of blight 
throughout their length and would 
be very destructive to the existing 
pattern of land use. 

It was found that surface express- 
ways would be impractical and not 
economical in terms of overall cost, 
because they would require overpass 
or underpass structures at all major 
artery intersections and the closing 
off of all other intersecting streets. 
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For depressed expressways, it was the structure ends rest on deep amount of 10-in. reinforced concrete 


asserted that they would not cause 
blight on adjacent lands and that, if 
properly located along the borders of 
established land-use neighborhoods, 
they would create the least dis- 
turbance of the economic pattern. 
The heavy costs of right-of-way, con- 
struction, and utility rearrangement 
were argued against this type of 
design. 

These several factors were care- 
fully weighed by our engineering 
committee and, before a final decision 
was reached, expert opinion was 
solicited from a number of experi- 
enced city and transportation plan- 
ning engineers. In the end, the 
balance of judgment favored the 
depressed type, and it was adopted. 

In the design of the expressways, a 
principal objective was to obtain the 
highest possible capacity per lane. 
The use of completed parts of both 
routes proves that this objective has 
been successfully attained. 

The expressways are depressed, not 
to exceed 18 ft, below the abutting 
street levels. They consist of two 36- 
ft roadways separated by a 14-ft 
curbed median, and 10-ft shoulders 
along the outside edge, which are 
provided for disabled cars. Except 
on ramps at interchange and access 
points, vertical and horizontal devia- 
tions of alignment have been held to 
a minimum. 

Crossing structures are designed to 
permit the expressways to pass under 
or over them at full width, including 
shoulders and divider strips. On 
the Ford Expressway, grade separa- 
tions were designed with slope spans 
at the end of the structures. How- 
ever, the more restricted conditions 
along the Lodge route did not permit 
this economical design type, and 


abutments. 

An important design feature, con- 
tributing to the ability of the Detroit 
expressways to handle large traffic 
volumes, is the principle of direct 
connection at interchanges. This 
feature was adopted from the express- 
ways built to serve Willow Run for 
which this type of interchange was 
developed and where it proved its 
general efficiency. 

Studies of the estimated traffic 
volumes on the Ford and Lodge 
routes indicated that the expected 
heavy traffic flow would be impeded 
in its peak periods by the turning 
maneuvers required on the con- 
ventional cloverleaf type of inter- 
change. The direct-connection inter- 
change does away with this confusion 
and so expedites the movement of 
heavy traffic because the roadways 
at transfer points are arranged to 
permit normal turning movement; 
in other words, the driver turns to the 
right or left in the actual direction of 
his route. Experience at Willow 
Run proved the ability of this type of 
interchange to move large traffic 
volumes smoothly and expeditiously. 
An outstanding example of this 
design principle and a major feature 
of the Lodge and Ford Expressways is 
the interchange system at the inter- 
section of the two routes (Fig. 2). 


Contracts completed and awarded 


The work awarded to date on the 
Ford and Lodge Expressways entails 
the moving of some 3,400,000 cu yd 
of earth, all of which has so far been 
wasted, with an average haul to 
disposal areas of 6.3 miles. For sub- 
base borrow, an additional 360,000 
cu yd of granular material has been 
hauled an average of 9.4 miles. The 


pavement thus far placed is 424,- 
000 sq yd. In structures, 148,000 cu 
yd of concrete has been placed, as 
well as 15,600,000 Ib of reinforcing 
steel and 42,150,000 Ib of structural 
steel. 

This work has been done by 
approximately 24 of our large and 
small contractors, under contracts 
ranging from $30,000 to $2,000,000. 

Construction of the Detroit ex- 
pressways was started early in 1947. 
Sections about 2.5 miles long on each 
expressway have been completed and 
are in service. In spite of difficult 
access conditions at the termini of 
the completed sections, the new 
arteries are attracting huge volumes 
of traffic and already are relieving 
congestion in the areas they serve. 
We hope to have the entire project in 
service by 1957. 

The Division heads from the State 
Highway Department in Lansing, 
who have been responsible for the 
design and construction, are Carlos 
A. Weber, M. ASCE, assistant chief 
engineer; C. H. Cash, road engineer; 
H. J. Rathfoot, road construction 
engineer; P. E. Plambech, road 
design engineer; G. M. Foster, M. 
ASCE, now chief deputy commis- 
sioner and formerly bridge engineer; 
H. R. Puffer, bridge engineer; and 
E. S. Gleason, bridge design engineer. 
Field work has been supervised by C. 
H. Brown, metropolitan engineer; 
and Paul Ueberhorst, metropolitan 
bridge engineer. M. J. Huber, Harry 


Shuptrine, M. ASCE, and J. C. 
Mead, M. ASCE, represent the 


Wayne County Road Commission ; 
and Glenn C. Richards, superinten- 
dent of public works for the City of 
Detroit, is the coordinator for the 
county, city, and state. 


Construction progresses on interchange between Ford and Lodge Lodge Expressway has depressed roadways and other design 
Expressways, with its curved ramps (see Fig. 2). 


features similar to those of Ford Expressway. 
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Forms for prestressed beam 29 ft long have 
near wall removed to disclose ordinary re- 
inforcement and spiral tubes for high-strength 
prestressing bars, to be installed later. End 
walls are inclined so as to be perpendicular 
to direction of spiral tubes. Pipe nipples 
provide for injection of pressure grout. 
Movable sheds in background are for tempo- 
rary protection of precast membeis. 


FRITZ KRAMRISCH, A.M. ASCE 


Structural Engineer, Albert Kahn 
Associated Architects & Engineers 
Detroit, Mich. 


Precast columns and beams form skeleton of three-story building 60 ft wide, as seen in 
view of east end, with existing Engineering Building at right. End bay is not typical as it 
has two intermediate columns instead cf one, and precast cross beams and haunched wind 
struts on close spacing to provide for stairs and partitions. Two steel columns at left support 
steel roof truss because factory building on that side does not extend out to building line. 


Precast and prestressed members form 
skeleton of multi-story 


When the Glenn L. Martin Com- 
pany decided to expand the engineer- 
ing Office space in its plant at Middle 
River, Md., it chose to utilize an 
open court, 60 ft wide, between the 
existing Engineering Building and a 
part of its factory. This court pro- 
vided ample room for the proposed 
365-ft-long extension to the Engineer- 
ing Building. 

The existing Engineering Building 
is four stories high and consists of a 
reinforced concrete skeleton with 
cellular steel floors and exterior brick 
walls. It was conrected with the 
new building over its whole length 
by removing the windows and inter- 
mediate walls. 

To use concrete, poured in place, 
for the new building was considered 
objectionable because it would create 
considerable dust in the narrow court 
area and would make it difficult to 
meet the owner's restricted time 
schedule. And since structural steel 
was not readily available in sufficient 
quantity, the owner selected a design 
with a skeleton consisting entirely of 
precast and prestressed concrete 
members. 
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Except for the first bay at each end, 
the new building is supported cross- 
wise by three rows of columns about 
30 ft apart with an expansion joint on 
the factory side. (The first bay is 
supported by four rows of columns 
about 20 ft on centers.) Lengthwise, 
the building extends over 23 bays 
with a typical width of 16 ft. The 
building has three supported floors 
and a steel roof carried by trusses 
spanning the whole 60-ft width with- 
out intermediate support. To pro- 
tect the ground from the spring rains 
and to make the rest of the erection 
work independent of unfavorable 
weather conditions, the steel roof was 
built first by supporting its trusses 
temporarily from the parapets of the 
adjacent existing buildings. 

All building columns are of precast 
concrete construction, cast in one 
piece for the full height. They are 
of prismatic shape and of uniform 
size through all floors, with brackets 
projecting only in one plane for 
simple casting. Their extreme length 
is 49 ft and their minimum cross 
section 14 in. square. In most cases, 
the column is set in a concrete socket 


built on top of the footing or pier. 
Where the available depth was in- 
sufficient to provide for such a socket 
base, a steel base-plate with welded- 
on dowels was cast with the column 
shaft. 

Except for the first bay at each end 
of the building, all three floors are 
supported by precast prestressed 
beams about 29 ft long, spaced 16 ft 
on centers. The beams are of I- 
section, enlarged at the ends to a 
solid anchor block. The minimum 
compressive strength of the concrete 
was specified as 4,000 psi at 28 days. 
The beams were post-tensioned by 
three high-strength prestressing bars 
of 1" «in. diameter, laid in parabolic 
curves. Since the beams had to be 
cast before the arrival of the prestress- 
ing bars (which at that time had to be 
ordered from England), spiral tubes 
were embedded in the concrete with 
a dummy bar placed inside during the 
casting operation to increase their 
stiffness and prevent accidental buck- 
ling or blocking. After the tensioning 
of the bars had been completed, the 
remaining space within the tubes was 
filled with pressure grout. 

CIVIL ENGINEERING 


January 1954 * 


Next to last wall column is being lowered by 
crane into socket base, while final column 
(on ground) is being fitted with steel ties. 
These two columns have four brackets be- 
cause they support fan room in addition to 
three floors below. In background appear 
several rows of typical framing with pre- 
stressed beams. End bay will be specially 
framed as seen in another photo. 


office building 


The first bay at each end of the 
building is used for stairs, toilets, and 
fan rooms. Since the typical column 
spacing and beam framing could not 
be adapted to the architectural re- 
quirements of these areas, ordinary 
precast beams of rectangular cross 
section were used instead. Inter- 
mediate cross beams had to be pro- 
vided in these bays to support parti- 
tions and stairs. 

All beams, whether prestressed or 
just precast, rest on brackets mono- 
lithically cast with the column shafts. 
A grout space was provided under 
each beam-seat to coordinate the 
elevation of the new beams with the 
floor elevations of the existing En- 
gineering Building. 

In the new building, cellular steel 
flooring is used for all supported floors 
and fan rooms. The typical units 
span 16 ft and are welded to steel 
strips provided on the top of all 
beams. These steel strips were 
secured to the cast beam sections by 
a cartridge-powered tool. The steel 
flooring is covered directly with ply- 
wood and linoleum tile, without the 
use of a concrete topping. 
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Above: Looking down from 
above third floor, observer sees 
typical construction of precast 
columns and prestressed beams, 
tied together by angles welded to 
anchor plates embedded in 
beams. Angles also will support 
steel flooring. Spaces at ends of 
beams will be filled with grout. 
Projecting tees are for connection 
of pipe struts, one of which is 
seen in place in foreground. 


Right: Concrete-blocks are being 
placed for west wall of building. 
Note bolted-on steel ties between 
columns and beams, and bolts for 
connecting wind struts and cross 
beams in end bay. 


In a building constructed of single 
members without continuity, greater 
consideration has to be given to 
lateral stiffness than in a mono- 
lithically poured structure. In this 
building lateral stiffness was ob- 
tained by filling the erection clearances 
at the ends of each beam with grout 
to develop compression, and by pro- 
viding metal connections capable of 
acting as ties. Welded connections 
were used for all prestressed beams. 
Anchor plates were embedded in the 
faces of the end blocks and angle ties 
were welded to them, to serve also 
as supports for the steel flooring at 
the column. Bolted tie connections 
were used for the ordinary precast 
beams in the end bays. The welded 
connections proved. more practical 
because they required less accurate 
workmanship. 

For longitudinal stiffness, the first 
bay at each end of the building was 
made rigid by providing cross beams 
with haunched ends (called haunched 
wind struts), welded at top and 
bottom to the columns. The in- 
terior bays of the building are held 
in the longitudinal direction by 


of which 
members and some steel pipe sections. 
Construction required about five 
months from start to first occupancy 
of some of the offices. 
The building was constructed under 


struts, some are precast 


the direction of Fred L. Wilcox, 
plant engineer for the owner, the 
Glenn L. Martin Company. The 
architect was Albert Kahn Associated 
Architects & Engineers of Detroit. 
Redding & Company, Inc., of Balti- 
more furnished the labor 


Citices were occupied in August 1953, about 
5 months after construction started. Note 
ceiling of plastic panels completed over light 
tubes in foreground, but not in background. 
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Entrained air benefits 


lightweight-aggregate concrete 


FRANCIS J. MARDULIER, Manager, Cement Mill Products, Dewey and Aimy Chemical Co., Cambridge, Moss. 


I, normal-weight concrete the 
proper amount of entrained air is 
important. Too much may more 
than cancel out the benefits of im- 
proved placeability, impermeability, 
and durability which come with 
proper job control of entrained air in 
the concrete. This importance of 
controlled air in normal-weight con- 
crete has led to two basic develop- 
ments: 


1. Building into the air-entraining 
agent a ceiling on its air-entraining 
potential. 


2. Adding the air-entraining agent 
at the mixer, so that the amount 
added can be adjusted at the dis- 
cretion of the field engineer or con- 
crete technician in accordance with 
field conditions. 


The first development was accom- 
plished by combining two substances, 
one of which has limited air-entrain- 
ing properties itself and also partially 
inhibits the air-entraining ability of 
the other, or principal, air-entraining 
agent 


FIG. 1. 
entraining agent used de- 
termines percentage of air 
in concrete. Here shown 
are test results using four 
different agents, A, B, C, 
and D. Agents A and C 
are saponified resins; B is 
a sulfonated hydrocarbon; 


That this air-entraining potential 
can actually be limited is shown by 
Fig. 1, which gives the percentage of 
entrained air in a standard concrete 
mix (5*/, sacks per cu yd) in relation 
to the quantity of four different air- 
entraining agents used. These four 
agents were those found to be non- 
harmful under the early ASTM 
specification C 175-48T for air-entrain- 
ing cement. With agents A and C, 
which are single-component saponi- 
fied resins, the air content continues 
to rise as more air-entraining agent is 
added. On the other hand, with 
agents B and D, the amount of air 
that can be entrained is definitely 
limited. Agent B is basically a 
sulfonated hydrocarbon also con- 
taining a catalyst to improve the 
hydration of portland cement by 
water. Agent D is a saponified tall 
oil, 

Under the conditions of the test, 
doubling the normal addition rate of 
agents B and D produced added air 
contents of a little over 6 percent. 
Use of either of these two air-entrain- 
ing agents does not automatically 


Character of air- 


D, a saponified tall oil. 
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guarantee correct air entrainment, 
of course, but it does provide a sub- 
stantial safety factor. The inherent 
limit on the air-entraining potential 
of such agents as B and D can make 
them impractical for certain uses, 
particularly with lightweight aggre- 
gates. 

Entrained air in lightweight concretes 

Lightweight aggregates are gen- 
erally manufactured by expanding 
clays, shales, slags, slates, micas, and 
pumices by firing or sintering the 
graded raw materials in kilns. Burn- 
ing temperatures must be high enough 
to drive off the water of crystaliza- 
tion or other volatile constituents 
with near-explosive force, thus ex- 
panding the preheated semifluid 
mineral constituents, but tempera- 
tures must not be so high as to cause 
complete fusion. The resulting 
product usually looks like the clinkers 
removed from the ash pit of a coal- 
fired home furnace. Table I gives 
the physical properties of some of the 
commonly used lightweight aggre- 
gates, and of the concretes made 
from them. 

Such clinkered materials make 
harsh and unworkable concretes. To 
offset this characteristic and facilitate 
placement, extra water must be 
added, far beyond that needed for 
chemical combination with the cement. 
This added water, the so-called 
“water of convenience,’ would be 
excessive with lightweight aggregate 
unless an air-entraining agent were 
added. Much of the mixing water 
is initially absorbed by the porous 
aggregate during the mixing process, 
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“Fatty’’ quality of prop- 
erly mixed lightweight 
air-entraining concrete 
makes it easy to handle 
and place. Here Per- 
lite concrete is being 
pumped into place on 
350,000-sq ft building 
of North American Avi- 
ation Co. in Columbus, 
Ohio. Mix is 1:4, 


weighing about 39 Ib 
per cu ft, with com- , as 
pressive strength in 


excess of 1,000 psi. 
Mixer and pump are 
Hoge type; air-entrain- 
ing agent is Daralite. ~ 


and is released to a greater or lesser 
extent prior to initial set. This has 
the effect of diluting the cement 
paste, and thus of producing excessive 
water-cement ratios. Concretes of 
high water-cement ratio develop a 
wet consistency—instead of the de- 
sired fatty, plastic consistency and 
tend to bleed and honeycomb badly 
during placement. 

The properties of lightweight 
aggregate which produce harsh con- 
crete also make it difficult to entrain 
air in the concrete. The angularity 
of the particles greatly decreases the 
number of bubbles which survive the 
mixing operation because the sharp 
points and edges tend to puncture the 
bubbles before they can be safely 
enclosed in the cement paste. 
Angularity also reduces the stability 
of the air bubbles after their forma- 
tion, because the voids in such con- 
cretes are normally large, permitting 
the formation of large bubbles, which 
break down easily or migrate to the 
surface during the placing operation. 

As a result, the controlled-air 
feature of agents such as B and D 
(Fig. 1) which make them preferred 
for use in regular concretes, makes 
them unusable in many lightweight- 
aggregate concretes. Cases have 
been known where agent B, even 
when added in very large quantities, 
fell short of developing enough en- 
trained air to produce workable, low- 
bleeding concrete. This was not, 
however, attributable to any de- 
ficiency in the agent itself; rather it 
was a consequence of misapplication. 
Actually, for lightweight-aggregate 
concrete, the air-entraining agent 
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must be designed for the specific type 
of aggregate used. 

Agents A and C, although some- 
what oversensitive for use with 
normal-weight concretes, are gen- 
erally satisfactory with lightweight 
aggregates. When an exceptionally 
high air content is necessary, the 
large quantities of these air-entraining 
agents required, being organic, may 
cause delayed setting and low early 
strengths, particularly in cold-weather 
pouring. Under such conditions a 
quick acting air-entraining agent, 
which will require the addition of less 
total solids, by weight of cement, 
should be used. 


More air with lightweight aggregate 


Early in the development of air 
entrainment for concrete it was 
recognized that lightweight-aggregate 
concretes were benefited by air en- 
trainment, even more than regular 
concretes. Cohesiveness and fat- 
tiness were tremendously improved. 
Bleeding and other forms of segrega- 
tion, which were excessive without 
entrained air, were either eliminated 
or very greatly reduced; and homo- 
geneity, compressive strength, and 
impermeability were substantially im- 
proved. 

By substituting air for water, both 
of which are by definition fluids, 
actual water-cement ratios were 
markedly reduced, sometimes as 
much as 50 percent. With reduced 
water-cement ratios, and therefore 
higher air contents, the density of the 
cement paste was increased. Yet 
because air has no significant weight, 


the unit weight of the concrete was 
decreased and its insulating value 
increased. 

The amount of entrained air re- 
quired to produce the particular 
results desired depends upon the type 
of lightweight aggregate and the 
proposed use of the concrete. Ex- 
tremely lightweight aggregates gen- 
erally require the most air. Less air 
is desired in structural concrete than 
in insulating, fill-type concrete. 

Further, the method of evaluating 
the end results is important. For 
example, if the criterion is maximum 
workability with minimum bleeding 
and unit weight, higher air contents 
are needed than when maximum 
strength and homogeneity are re- 
quired. In the former case, the 
strength is somewhat lower, but the 
extra air substitutes for close grading 
control and also substitutes for ce- 
ment. In the latter case, proper de- 
sign and close job control of the coarse 
and fine aggregate grading are essen- 
tial to satisfactory results. The extra 
attention pays off in an exceptionally 
good strength-density relationship. 

With these variables in mind, it can 
be stated that the overall range of air 
contents for various types and classes 
of lightweight concretes is from about 
7 percent to 30 percent by volume of 
the plastic concrete. This extreme 
range becomes more understandable 
if the air contents are subdivided for 
the types of concrete just mentioned. 
For structural-type concrete, air con- 
tents appear to range from 7 to 15 
percent by volume of the plastic con- 


crete. For the extremely lightweight 
insulating concretes, air contents 
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FIG. 2. Strength of lightweight concrete 
falls off as unit weight is reduced, and very 
fast for insulating-type concrete. Further 
work in zone of overlapping values on chart 
offers promise. Note that density of regular 
concrete is about 145 |b per cu ft. 


range from 15 to 30 percent by 
volume of the plastic concrete. 
Lightweight insulating concretes 
are generally made from rather friable 
aggregates having a relatively small 


maximum size. For example, in 
rlite and vermiculite concretes, 
ew particles larger than '/, in. in 


diameter occur. Such concretes are 
essentially mortars. In view of the 
fact that the permissible air content 
for standard-weight concrete mortar 
is IS percent + 4 percent, according 
to ASTM specification C 175-52 T, 
air contents of 15 to 30 percent for 
concretes of the insulating type do 
not appear excessive. A mortar air 
content of 1S percent by this method 
is equivalent to about 4 or 5 percent 
entrained air in a 6 to 6') »Ib sack of 
concrete having a sand fineness 
modulus of 2.75 (approximate) and a 
maximum coarse-aggregate size of |'/» 
in. The present tendency toward 
using higher air contents with these 
relatively harsh and angular light- 
weight aggregates is merely an exten- 
sion of the same trend for normal- 
weight concretes. 

The air content of the mortar for 
structural-type lightweight concretes 
with maximum-size aggregate of ' , 
to l-in. diameter can be calculated 
on an absolute-volume basis to be 
10 to 22 percent of the plastic con- 
crete, or an average of 16 percent. 
With */,-in. top-size expanded clay 
aggregate, twice the normal amount 
of fine aggregate (equivalent to sand) 
is necessary for best grading. Thus 
there is roughly twice as much mortar 
having approximately the same air 
content as the mortar for normal. 
weight concrete. Overall, the con- 
crete with */,-in. aggregate has an 
air content of 7 to 8 percent by 
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FIG. 3. Insulating value of lightweight 
concrete improves as unit weight decreases. 
Thermal conductivity, k, of regular (145-lb 
per cu ft) concrete is 6 to 9. 


volume, which under the circum- 
stances is practically normal, and not 
excessive even for regular concrete. 

Most lightweight aggregates are 
inhibitors of air entrainment, defi- 
nitely much more so than portland 
cement. Although the amount of 
air-entraining agent in normal-weight 
concrete is usually based on the 
quantity of cement, that is, */, fluid 
ounce per bag of cement, for light- 
weight concrete it would probably be 
better to proportion it on the basis of 
the aggregate content, and preferably 
the fine aggregate content. For ex- 
ample, for a perlite concrete, the 
proportion might be | pint per bag of 
perlite 

Recognition of this important point 
has been obscured by the difficulties 
of measuring air entrainment in light- 
weight concrete on the job. As a 
result it is usual to find much more 
air in rich lightweight concrete mixes 
than in lean. 


Air content measured 

The foregoing conclusions regard- 
ing the air content of lightweight con- 
cretes are based largely on observed 
vields in the field. Such observations 
are always necessary because the 
usual methods of determining air 
content, as employed with normal- 
weight concretes, do not work con- 
sistently with lightweight aggregates. 
For example, the pressure method, 
which is based on the premise that 
entrained air is the only compressible 
constituent present in the concrete, 
fails completely when applied to light- 
weight concretes. 

The most practical and least labo- 
rious method is to compare job unit 
weights with and without the air- 
entraining agent. By so doing, the 


added air content is established, and 
not the total air content. A suitable 
correction must of course be made for 
the lower water content of the air- 
entraining concrete in such a com- 
parison. 

Further, if the entrapped air con- 
tent of the non-air-entraining con- 
crete is ignored, higher green shrink- 
age for the lightweight concretes may 
be approximately compensated for in 
the calculation of hardened concrete 
yields. Obviously the stability of the 
entrained air bubbles is also a factor 
here, so that complete compensation 
cannot always be assured. 


Mixing sequence important 

The “best” batching sequence and 
mixing procedure for lightweight con- 
crete means the best procedure with 
the type of aggregate to be used. 
Another controlling factor is whether 
air entrainment is involved. For 
non-air-entraining concrete, the high 
absorption of the lightweight ag- 
gregate requires that the mixing 
water and dry aggregate be added 
initially and mixed, so as to partially 
saturate the aggregate first. The 
cement should then be added. 
Additional water may be added to 
secure proper consistency either at the 
mixer or at the placing point. 

For air-entraining concretes, other 
factors are involved. An _ air-en- 
training agent works by reducing the 
surface tension of the liquid phase. 
Clearly then, this agent must be 
mixed with the water. Further, the 
cementitious gel formed by the hy- 
drating cement becomes part of the 
liquid phase, and has a marked effect 
on the pH. There is less selective 
adsorption of the air-entraining agent 
by portland cement than by most of 
the lightweight aggregates. Hence 
the cement slurrying procedure 1s 
preferred, that is, the cement should 
be added to the mixing water in which 
the air-entraining agent is already 
dispersed, and the aggregate should 
be added last, slowly and separately 
if possible. 

In air-entraining concretes, par- 
ticularly those containing large per- 
centages of entrained air, the air as a 
fluid substitute for water is essential 
to proper placement and consolida- 
tion. However, entrained air de- 
velops more slowly in concrete when 
it is in a “dry” condition than when 
it is plastic. In particularly obsti- 
nate cases, entrained air will not 
develop at all while the concrete is in 
a “dry” condition. However, by 
using the cement slurrying procedure 
described above, and by adding the 
aggregate slowly enough so that the 
plasticity of the slurry is never 
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destroyed, the air content will be 
built up rapidly, the mixing time will 
be held to a minimum, and aggregate- 
particle breakdown will be reduced. 


Structural and insulating concrete 


Strength of lightweight concrete 
varies considerably with the type of 
aggregate used, the air content, and 
the cement content. Even with a 
given type of aggregate, there is a 
wide variation in strength for a given 
unit weight. This is shown in Fig. 2. 
The variation is due not only to 
differences in the bulk specific gravity 
of the aggregate but also to variations 
in surface characteristics, resulting in 
differences in harshness and water 
requirements. 

It will be noted that there is a defi- 
nite trend in the relationship between 
oven-dried unit weight and compres- 
sive strength for the two general 
classes of lightweight concrete —struc- 
tural and insulating. It is apparent 
that for only a slight reduction in the 
unit weight of the structural concrete 
there is a disproportionately large 
reduction in strength. The converse 
is true of the insulating fill-type con- 
crete, also shown in Fig. 2. The zone 
of overlapping values between the in- 
sulating structural concretes 
offers considerable promise for future 
work on combinations of very light- 
weight and medium lightweight 
aggregates. The best investment in 
structural lightweight concrete would 
appear to be a product in the 100-Ib 
per cu ft range. 

There is a definite relationship 
between oven-dried unit weight and 
insulating value, the & factor (Fig. 3). 
Because of the strength considera- 
tions already mentioned, there is little 
practical value in trying to use 
structural lightweight concrete for 
insulating purposes. Lightweight 
concretes of the insulating type give 
excellent insulation values in their 
normal working range, and a sizable 
improvement in insulating value is 
obtained for only a minor reduction 
in strength. Currently, interesting 
k factor-to-strength ratios are being 
obtained with mixtures of perlite and 
natural sand, as shown in Table I. 

In conclusion, it should be em- 
phasized that the amount of air 
purposefully entrained in concrete by 
an air-entraining agent should not 
be inflexible. It depends on the use 
for which the concrete is designed and 
on the character of the aggregates 
selected. 


(The author of this article also prepared 
Darex AEA Bulletin No. 9 of the Dewey and 
Almy Chemical Co., which treats this subject 
in a similar manner.) 
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TABLE |. Physical properties of air-entraining 
lightweight-aggregate concretes 
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How would you do it? 


Some of the most fascinating chapters in the life and mem- 
ory of an engineer are those which deal with the unusual 
and unexpected situations which almost got him down but 


from which he finally emerged the victor. 


Vue 
MICULITEH 


Insulating 


25 50 
100-700 psi 


3.59.5 sacks 
per cu yd 


85 05 


1.0-1.8 


Too much for 
structural but 
OK for insu 
lating 


Sto 10% 


MIXTURE OF 
SAND AND 
Puecire 


Insulating plus 
structural 


50 80 
400 2,000 psi 


5580 sacks 
per cu yd 


5 60 


1.0-1.2 
Moderate OK 


for structural and 


floor topping 


10-20% 


H. J. Gilkey 


On a rush job, an engineer ordered untreated timber founda- 
tion piles for the support of a heavy foundation situated only 50 


to 100 ft from a tidewater bulkhead line. 


The engineer de- 


signed the pile cut-offs well below mean low water knowing that 
wood piles below the water table are permanent, 
when the contractor excavated to a point several feet below 
mean low water for the footing, the pit remained dry to his dis- 


may. 


However, 


It was too late to order pressure-creosoted wood piles. 


How would you protect these air-exposed timber piles from de- 
cay? For solution, see page 100), 


Kprror’s Nore: This is the twen 
tieth in a series which started in the 
February 1952 Enoineneine 
Ip the April 1952 tissue an articte 
“The Unexpected in Engineering 
The Bugs,” explains the project and 
enlarges upon the central theme that 
problems of the past created the 
practice of the present, that “The 
engineering of today rests upon «a 
coral reef, sturdy remnants of yes 
terday's bugs The process is a 
continuing one, there will always be 
today's and tomorrow's bugs to add 
zest and gray hairs to the practice of 
a profession that by its very nature 
must cantilever from a codifier, past 
to an untried future. “Long live 
bugs’ is an ever present challenge to 
the virility and ingenuity of the engi- 
neer If you have a good bug, why 
not share it? 

The above problem was submitted 
by Racew H. Mann, M. ASCE, 
New York, N.Y. 
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FIG. 1. Tunnel was driven and concreted 
from portals and both ways from two shafts. 
Shaft No. 1, on Beaverkill, is 610 ft deep, 
and Shaft No. 2, on Willowemoc, is 965 ft 


The East Delaware Tunnel, built for 
the Board of Water Supply of the 
City of New York, was started 
August 3, 1949, and concreting is 
scheduled to be completed in January 
1954, six months ahead of contract 
requirements. It is 25.5 miles long 
and has a finished diameter of 11 ft 
4in. It starts at a point in Pepacton, 
N.Y., on the East Branch of the 
Delaware River, and will deliver its 
water into the Rondout Reservoir at 
Lower Corners, N.Y. See Fig. | 
Before entering this reservoir, the 
water will pass through turbines 
generating electric power. There is 
approximately a 300-ft difference in 
elevation between the two ends of 
the tunnel, and there will be an 
average flow of 335 mgd. See “Dela 
ware Aqueduct to Increase New 
York's Water Supply 50 Percent,’ by 
Roger W. Armstrong, M. ASCE 
(Civu. ENGINEERING, February 
1949); and “New York's Delaware 
Aqueduct Develops Hydroelectric 
Power,"’ by George R. Rich, M. 
ASCE (ibid., December 1951). 


FIG. 3. Concrete for arch pour is delivered 
in agitator cars to Pressweld gun. Car plat- 
form (center) has double track permitting 
empties to be passec, around full cars waiting 
to be dumped. All concrete is batched on 
surface and dropped down vertical shafts 
into hoppers and thence into agitator cars 
At right are Blaw-Knox telescopic arch forms. 


deep. Ditierence in elevation between two 


ends of tunnel is 300 ft. 


East Delaware Tunnel construction to 


The tunnel work was carried on at 
six points — two portals and two shafts, 
tunneling operations progressing both 
ways from each of the shafts. Shaft 
No. | on the Beaverkill River was 
610 ft deep, and Shaft No. 2 on the 
Willowemoc was 965 ft deep. At 
some points, the tunnel was 1,700 ft 
below the surface of the ground. 
Each tunnel heading was driven at an 
approximate rate of 200 ft per week 
and the tunnel was finally holed 
through March 11, 1953. 

The tunnel was driven through the 
Catskill series of shales and sand- 
stones, both gray and red, the various 
strata being approximately hori- 
zontal. Several streams cross the 
tunnel line, and in practically every 
case a fault zone was found with 
water-bearing seams. At times, 
some menthane gas was encountered. 
With adequate ventilation no serious 
trouble resulted and the gas pockets 
bled out. 

The shafts were sunk with tempo- 
rary headframes using diesel gener- 
ators for power. Later a long power 
line was installed to bring commercial 
power to the sites. After the com- 
mercial power was delivered, the 
diesel generators were used as stand- 
bys in case of a power-line failure. 
Generally, one round a day was shot 
at the end of the day shift and enough 


muck was made to last through the 
other two shifts. Gardner-Denver 
jackhammers were used for drilling 
with Carboloy bits. 

The shafts were concreted in 30- to 
5O0-ft sections as they were sunk, 
depending on the quality of the rock. 
Blaw-Knox steel forms of 14-in. di- 
ameter were used. The shafts had to 
be enlarged at the bottom to provide 
switching room for handhng the 
heavy tunnel equipment. This work 
was done with shaft equipment; 
Ehmco muckers were used until the 
tunnel headings were far enough ad- 
vanced to permit the installation of 
the permanent guides and head- 
frames. 

The headframes handled the cage, 
with its suspended muck skip, which 
automatically dumped into a hopper 
on the surface. At shaft No. 1 the 
headframe had an 8-cu yd skip and at 
shaft No. 2 a 16-cu yd skip. The 
whole load was hoisted at 750 fpm on 
a single cable. At shaft No. | the 
cable had a diameter of 1°/s in., and 
shaft No. 2 its diameter was 2'/, in. 
Both cages were counterweighted. 

Drilling at the tunnel heading was 
from a jumbo with six Gardner- 
Denver 3'/ and 4-in. drifters 
mounted on hydraulic jibs. Detach- 
able bits with Carboloy inserts were 
used. The contractor shanked and 


Elevation showing arch concreting arrangement 


Agitator cars 


z 
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— 75! car platform (sufficient for 6 agitators) 
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J. S. MACDONALD, M. ASCE 


Vice President 


Walsh Construction Company 


New York, N.Y. 


be completed six months ahead of time 


threaded his own drill rods at a 
central shop. Mucking was done 
with Conway 100 muckers. Where 
conditions were good, a round of 7 to 
S ft could be drilled, shot, and mucked 
in four hours. 

Muck was hauled in 6.6-cu yd steel 
dump cars by mine locomotives made 
by the General Electric and Goodman 
Manufacturing Co. In the long 
headings, a trolley was installed from 
which the locomotive batteries were 
trickle charged. The muck was 
dumped through a hopper at the shaft 
bottom into the skip and hoisted to 
the surface 

Practically the whole length of the 
tunnel was supported. Because of 
the length of the headings, some of 
which were over 30,000 ft long, it 
was impossible to have a continuous 
scaling inspection done. At the start 
of the job, the conventional arch-rib 
type of support was used, which re- 
quired an average of about 350 Ib of 
steel per ft of tunnel. Finally, how- 
ever, the suspension type of roof 
support was adopted, requiring about 
50 Ib of steel per foot of tunnel (see 


Fig. 2). 
This method involved the use of 
bolts of *%/g-in. rivet steel, 


manufactured by Bethlehem Steel Co. 
with a slot in the upper end in which 


was drilled to the correct depth, and 
6-in. channels or Bethlehem mine-tie 
sections were used as washers. The 
bolts were driven home by a Stoper 
drill fitted with a special socket caus- 
ing the wedge to expand the bolt and 
anchor it in the hole. Then the nut 
was tightened with an tmpact wrench 
thus binding the rock strata together 
and forming a 16-ft beam across the 
top of the tunnel. 

A torque wrench was used to test 
the bolts to make sure that they had 
been driven home and _ tightened 
properly. Tests showed that up to 
32,000 Ib could be placed on one 
bolt before there was any movement. 
Finally, the roof was gunited to seal 
any small cracks. After these mine 
bolts were used there was practically 
no trouble with rock falling from the 
roof. 


Bedrock grouted 
Several stretches of bad rock were 
found and required considerable 


grouting to stop flows of water. We 
used a Gardner-Denver air-operated 
pump capable of producing 1,000-psi 
pressure. Sectional drill steel was 
used with a drifter to drill test holes 
at times as long as 45 ft. At one 
place at the south end of the job, it 
was necessary to place a concrete 


FIG. 2. Tunnel roof ties consist of 6-ft 


bolts of 29/32-in. rivet steel. Bolts have 
slotted end which is expanded by wedge 
when bolt is driven home by Stoper drill. 
As washers, Bethlehem mine-tie sections or 
6-in. channels were used. 


there was a flow of 600 gpm, a con- 
crete mat was placed in the invert. 
The flow was allowed to run into the 
discharge pipe and was under enough 
pressure to make the use of a pump 
unnecessary. It was finally sealed off 
by high-pressure grouting after the 
permanent concrete lining had been 


a steel wedge was placed. The hole bulkhead. At another place, where placed and cured. 
re ares y Work platform 
grace Ae ver 
of gun 
34' plattorm - ~ - — Gun carnage and pipe support he — Arch form —— 
orn 
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Ventilation in these long headings 
was quite a problem. The usual 
method is to exhaust after a blast 
to remove the gasses caused by 
the explosion and then to blow in 
fresh air. This method would not 
work in the long headings, however, 
as the blasting cycle was so short, 
that the air would only have moved 
back and forth in the tunnel, and 
would not have been removed 
Therefore we adopted the continuous 
exhaust system by which a current of 
fresh air is carried down the shaft or 
into the portal, and then up to the 
heading. The exhaust pipe was 
never over 100 ft from the heading 
An air mover operated by the high air 
was used to keep the air in the head 
ing moving back to the exhaust pipe. 
With this system, very little time was 
lost clearing out the smoke after 
a shot. Root-Connersville blowers 
were used, and a 26-in. spiral-weld 
vent pipe was carried in the roof, 

All the loose material had to be 
removed before invert concrete could 
be poured. A D-4 Caterpillar bull 
dozer electrically operated was used 


to plow the heavy material to the 
Conway mucker, which loaded it 
into dump cars. A 2-in. blow-pipe 
cleaned up the rest. A “‘covered- 
wagon was used to keep the dust and 
mud from-hitting the roof, which had 
already been washed. 

Tunnel concrete was placed in 
three operations. The curb was 
poured first, usually while the ex- 
cavation was in progress. This gave 
us a track for the cleanup and invert 
traveler. The invert traveler was 
about 1,000 ft long long enough so 
that, as soon as it was moved, rail 
could be laid on the finished invert. 
This traveler started at the portal or 
shaft and worked away from it. A 
power screed was used which ran on 
the radial form and was bolted to the 
curb with Richmond anchors, placed 
as the curb was concreted. Rich- 
mond anchors, to bolt down the 
bottom of the arch form, were set in 
the invert as it was concreted. 

The Blaw-Knox arch form was 
about 400 ft long and was telescopic. 
The traveler moved 30 ft of form at 
a time with hydraulic jacks. The 


Headframe handles counterweighted cage, with suspended muck skip. 
This skip automatically dumps into hopper seen at left of frame. 
hoisted at 750 fpm on single cable. 


Load is 
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concrete was placed with a l-cu yd 
Pressweld pneumatic concrete placer. 
There were tapped holes in the steel 
form for grout pipes, which were 
placed during the concreting opera- 
tion. Vent pipes were placed at high 
points in the rock roof to make sure 
these areas were completely filled 
with concrete, leaving no voids caused 
by air pockets. Placing of arch con- 
crete is illustrated in Fig. 3. 

We were fortunate in having a good 
source of aggregates all along the 
route. Some of the sites were on City 
property and some had to be acquired 
by the contractor. Crushing, screen- 
ing, and washing plants were in- 
stalled, and the aggregates were 
produced practically at the site of the 
work. At the portals, aggregates 
were conveyed or crane-loaded into the 
hoppers and batched and mixed in 
2-cu yd mixers. Concrete was loaded 
into 4-cu yd Blaw-Knox agitators on 
flat cars and hauled into the tunnel, 
where it was agitated again and 
dumped into the forms. 

At shaft locations, the batching and 
screening plant was set up at the top 
of the shaft. The mixed concrete 
was dropped down a vertical 10-in. 
pipe into a hopper at the bottom, 
loaded into agitators, and then hauled 
to the forms. 

After the concreting was finished, 
and had set for 30 days, all the voids 
back of the lining were filled with a 
1:1 sand and cement grout at low 
pressure- not over 100 psi. This 
grout was allowed to set, and the 
pipes were then drilled out and neat 
cement grout forced in under 500-psi 
pressure to fill the seams in the rock 
surrounding the tunnel. The grout 
was placed with a Gardner-Denver 
pump. In wet sections, additional 
holes were drilled. 

In all concrete and grouting opera- 
tions, Merriman-type cement was 
used (about 2 bbl to | cu yd of con- 
crete) with excellent results. Con- 
creting is scheduled to be finished in 
January 1954, and the work should 
be entirely finished by mid summer. 
The contract price for the work was 
$44,224,000. 

For the New York City Board of 
Water Supply, the following are in 
charge: Irving V. A. Huie, M. ASCE, 
president; Karl R. Kennison, M. 
ASCE, chief engineer, succeeding the 
late J. M. Fitzgerald, M. ASCE; 
and Leroy Hammond, deputy chief 
engineer. 

For the Walsh Construction Co. 
and B. Perini & Sons, the writer is 
in general charge; Charles F. Kelly is 
project manager; Clyde Turner, gen- 
eral superintendent; and Albert Allio, 


job engineer. 
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Economy of placing method lies in minimiz- 
ing amount of rubbing and patching, elimi- 
nation of ramps to upper floors, and elimi- 
nation of need for vibrating forms. Pumping 
machine can place encasement for 10 to 12 
columns per day. 


A novel and economical method of 
placing concrete fireproofing around 
steel columns has been successfully 
pioneered by the contractor on the 
Atomic Energy Commission's project 
at Paducah, Ky. The method in- 
volves the use of a small, 3-cu ft 
grouting machine which shoots the 
concrete into the column forms 
through a 2'/,-in. flexible hose under 
compressed air. The grouting ma- 
chines are loaded directly from the 
mixing trucks. Columns up to 28 
ft high have been encased in this way. 


FIELD HINTS 


Column encasement placed 
by pumping method 


Mixing truck dumps 3 
cu ft of concrete made 
with pea-gravel ag- 
gregate into pumping 
machine. Machine 
shoots concrete into 
column encasement 
forms by compressed 
air. Columns 28 ft 
high have been en- 
cased by this method. 


F. H. MeGraw and Company, 
prime contractors on the Paducah 
job, report that one machine will 
pump the concrete encasement for 
10 to 12 columns per day, and that 
forms are reused to the same extent 
as when normal placing methods are 
employed. Savings have been real- 
ized by eliminating runways since all 


concrete is placed from the first floor, 
and by eliminating the need for 
vibrating the concrete into place. It 
is further reported that rubbing and 
patching of the surface has been 
reduced to a minimum. 

The special grouting machine has 
been developed by the Ballard 
Machinery Co. of New York. 


ENGINEERS’ NOTEBOOK 


Simple models help students 
to visualize Maxwell’s theorem 


ANTHONY HOADLEY, M. ASCE 


Professor of Civil Engineering 
Union College, Schnectady, N. Y. 


CIVIL ENGINEERING ¢* January 1954 


The models here illustrated were 
developed to show the meaning of 
Maxwell's theorem of reciprocal de- 
flections and its use in obtaining in- 
fluence lines for indeterminate struc- 
tures. The line diagrams were drawn 
in India ink on white paper. This 


was then laminated with a white plas- 
tic making a stiff board 44, 22 & 40 
in. 

Senior civil engineering students at 
Union College study these models 
before taking up laboratory work, 
which gives them a brief introduction 
to the use of splines or wires to obtain 
influence lines for beams and to the 
use of Beggs’ deformeters for finding 
the reactions of indeterminate struc- 
tures. The photographs were taken 
by Walter Mathias, instructor in 
mechanical engineering. 

Before these models were developed 
we went through a mathematical 
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derivation of Maxwell's theorem and 
then students were given a few hours 
of work on the use of Beggs’ de- 
formeter gages, as applied to rec 
tangular frames. The fact that the 
deflections produced in the model 
cannot be seen except by use of a 


led to the development of models in 
which very large deflections are used 
and also to the use of a brass beam 
(Figs. | and 2) carrying a load so 
that the students could get the rela- 
tionship between the deflection of this 
real beam and the influence line for 


termine reaction influence lines by 
the use of simple wires or splines 
(Figs. 3 and 4) and to develop influ- 
ence lines for the reactions of a rec- 
tangular frame using the Beggs’ de- 
formeter. The students found the 
moment influence lines of Fig. 4 very 


helpful in the design of a continuous 
girder for a traveling crane. 


the reaction on a similar beam. The 
students have been required to de- 


microscope often left students in a 
rather confused state of mind. This 


FIG. 1. Beams represented by brass bars show reciprocal deflec- 
tion relationship between two points on a beam which was de- 
veloped by James Clark Maxwell in 1864. Each brass bar is }) ¢ 

54 in. in cross section and about 40 in. long. Itis hinged at right end 
and carried on roller supports at middle and left end. Model em- 
phasizes fact that reciprocal relationship applies to beams of any 
shape and that applied loads do not have to be vertical. Students 
can easily see that deflection at A, due to load P acting at B, is 
equal to deflection at B due to same load at A, deflection being 
measured in direction of load in each case. 


REACTIONS 


FIG. 2. Beams represented by brass bars solve problem of finding 
reaction at C due to load P at B. Beam I is loaded at B with no 
support at C, causing deflection ACPB at C. Reaction at C is that 
force which will cause upward deflection of ACPB at C, thus return- 
ing C to its original position. Beam II is loaded at C with supports 
at ends only, causing deflections ACPC and ABPC. As deflection 
is proportional to load, reaction at C in beam supported at D, C, and 
E would be R. = P * ACPB/ACPC. Maxwell's theorem shows 
that deflection curve II is influence line for reaction at point C. 
Beam III carries load P at B, and reaction at C, which is R, = P x 
ABPC/ACPC. Reaction at C due to load P at any other point, F, 
will be P * AFPC + ACPC, where AFPC is ordinate measured 
to deflection curve here shown in II. When load is adjusted so that 
SCPC = |, deflection curve becomes influence line for R-. Ratio 
ABPC + ACPCis independent of size of P. 


FIG. 4. Influence lines for moment at center of beams and at first 
interior support of a three-span beam with variable spans are shown 
by steel wires 0.032 in. in diameter. They are turned through 
angle of one radian at moment point. 


FIG. 3. Influence lines for reactions at end and first interior sup- 
port of a three-span continuous beam with variable spans are shown 
by steel splines 0.022 x 0.250 in., used with 1-in. deflection at 
point of support. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


ATLANTA CONVENTION 


Atlanta Biltmere Hotel Atlante, Ge. February 17-19, 1954 


SPONSORED BY THE GEORGIA SECTION 


REGISTRATION 


Atlante Biltmore Hotel AUTHORS’ BREAKFASTS 


Hours: Sunday, February 14, | | Wednesday-Friday, Feb. 17-19 


3:00 t06:00 p.m. Monday through Mezzanine Writing Room 
Friday, February 15-19, 9:00 a.m. | ; 

to 5:00 p.m. | Presiding: C. P. Lindner, Chairman, 
Technical Program Committee 


GENERAL BUSINESS 
MEETING OF THE SOCIETY 


Wednesday, Feb. 17 
9:00 a.m. Ballroom 


Crystal Lounge 


Registration fee, $3.00. (No fee for 


ladies and students. ) Presiding: Daniel V. Terrell, Presi- 


dent, ASCE 


Briefing sessions for all speakers and 
Includes tickets for Wednesday | | program officials by invitation 
Icebreaker Party and Ladies Tour 

Wednesday for all registered. 


ADVANCE ATTENDANCE WEDNESDAY MORNING Engineering Education 
INFORMATION FEB. 17 L. E. Grinter, M. ASCE; Presi- 
4 dent, American Society for Engi- 


To assure adequate preparation to 
make your attendance at the At- 
lanta Convention most satisfactory, 
the Committee requests your assist- 
ance. 

It is most helpful to have guidance 
in the number of persons to be ex- 
pected for various functions. Will 
you please use the coupon on page 


103, sending this to Harotp J. 


Spaeper, Registration Chairman? 


Welcome Session 
Ballroom 


Presiding: Moses E. Cox, General 
Chairman, Atlanta Convention Com- 
mittee 


neering Education. 


Engineering Registration 

ALAN G. STANFORD, Past President, 
National Council of State Boards of 
Engineering Examiners. 
Employment Conditions and Sal- 
aries 

James I. Battarp, Chairman, 
ASCE Committee on Employment 


Conditions. 


Adjournment for Welcoming Lunch- 
gia Section. eon 


There is no obligation attached to Welcome by Georgia Section 

your use of this coupon. It isa new | C. E. Drummonp, President, Geor 
procedure being tested by this Com- 
mittee. It can be very helpful, with 
your cooperation. If you wish, you | 
may send your check to cover the 
registration fee and tickets reserved. 
However, this is not necessary 


Welcome by City of Atlanta 
Hon. B. | 
Mayor 


Response WELCOMING LUNCHEON 


TRRRELL, President, Wednesday, Feb. 17 
12:30 p.m Exhibition Hell 


LOCAL SECTIONS Presiding: 
CONFERENCE C. E. Drummonp, President, Geor- 


gia Section 
Monday, Feb. 15 Tuesday, Feb. 16 GENERAL SESSION 
Atlante Biltmore Hote! Room 14 Address: Engineers and Their 
Ballroom Public Responsibility 

Representatives of Local Sections, : 
Branches and Subsections of ASCE Sponsored by Committee on Condi Hon. 
in the Southeast will convene to dis- tions of Practice 
cuss the expanding activities of the Moses FE. Cox, Atlanta Convention 
Society at the local level. This con- Chairman, will introduce the Gov- 
ference, which is primarily for in- 
vited delegates of selected groups, 
will be open to any and all who may 


Presiding: G. Brooks Earnest, Zone 
mM, Vice President, ASCE, Chairman, | ernor. All members, their ladies 
Committee on Conditions of Prac- 


and guests, and friends of ASCE are 
tice | cordially invited 


be interested in the activities and The History, Development and Ob- Price $210) per plate. Tickets for 

operational details of ASCE Sec- jectives of the Committee on Condi- this event must be purchased before 

tions. tions of Practice 10:00 am. on Wednesday, 
G. Brooks EARNEST 


CIVIL ENGINEERING * January 1954 (Vol. p. 33) 


| 

* 

a 

te 
| | 

Bes, 
10:55 
| 
| 11:25 
| - 

‘“ ‘i‘(‘(‘é‘ | 

| 
— 
| 
| 
| 
| 
| 
| 
— 


2:00 


3:00 


2:00 


2:45 


3:30 


2:00 


2:30 


66 (Vol. p. 34) 


WEDNESDAY AFTERNOON 
Feb. 17 


The following Divisions will hold 
technical sessions Wednesday after 
noon: City Planning, Power, Sani 
tary Engineering, Structural 


CITY PLANNING DIVISION 
Room 10 
Presiding Harry W. Alexander, 


Member, Executive Committee, City 
Planning Division 


2.00 p.m. 


Planning Approach in a Small City 
V. T. WiexuaM, Personnel Director, 
Service Division, West Point Manu 
facturing Co., Langdale, Ala. 


Training of City Planners at Georgia 
Inst. of Tech. 

Howarp K. Menuinick, Regents 
Professor of City Planning, School of 
Architecture, Georgia Institute of 
Technology, Atlanta, Ga 


Power Division 


2,00 p.m. Room 14 


Presiding: S. Harrison, Member, 
Executive Committee, Power Division 


Civil Engineering Features of Delta 
Steam Plants 

Georce E. Arcumarp, AM 
ASCE; Engineer, Ebasco Services, 
Inc., New York, N.Y 


Discussion 


Coal Handling Design for TVA 
Steam Plants 

Greorce P. Pato, AM. ASCE; 
Engineer, Tennessee Valley Author 
ity, Knoxville, Tenn 


Discussion 


Design of Buford Powerhouse 
Jack L. Seuntrz, A.M. ASCE; 
Erik Floor & Assocs , Chicago, Ill 


Discussion 
J. J. Dananer, Engineer, Mobile 
District, Corps of Engineers, Mo 
bile, Ala 


Sanitary Engineering Division 
2,00 p.m. Empire Room 
Presiding: Ralph H. Fuhrman, Mem- 
ber, Executive Committee, Sanitary 
Engineering Division, and C. E 
Drummond, President, Georgia Sec- 
tion 


Symposium on Water Resources 


National Water Policy Problems 
Tuornpike Savitte, M. ASCE; 
Dean, College of Engineering, New 
York University, New York, N.Y 


General discussion 


Sanitary Engineering Problems in | 
Reservoir Management 

Frank B. Wooo, A.M. ASCE; 
Sanitary Engineer, South Atlantic 
Division, U. S. Corps of Engineers, 
Atlanta, Ga 


2:45 


Twin Problems Conservation and 
Engineering 

Dre. Crarence Corram, Asst. Direc- 
tor, U. S. Fish & Wildlife Service, 
Washington, D.C 


Formal discussion 

Louva G. Lenert, M. ASCE; Di 
rector of Public Health Engineering, 
State Dept. of Health, Atlanta, Ga 


A Pollution Study of the Potomac 


River 
M. H 


3:45 


4:00 


KLeGceRMAN, A.M. ASCE; 
Consulting Engineer, Alexander 
Potter Assocs., New York, 
and T. M. Nives, M. ASCE, Part 
ner, Greeley & Hansen, Chicago, Ill 


4:30 General discussion 


Structural Division 
2.00 p.m. Ballroom 


R_N. Bergendoff, Chair- 


Struc- 


Presiding 
man, Executive Committee, 
tural Division 


Eugene Talmadge Memorial 
Bridge, High Level Crossing of 
Savannah River 

A.rrep Heperine, M. ASCE; Par- 
sons, Brinckerhoff, Hall & Mac- 
donald, New York, N.Y. 


Design of the Alabama Livestock 
Coliseum 

Ricnarp J. Apams, Sherlock, Smith 
& Adams, Montgomery, Ala 


Design of the West Bypass, Atlanta 
Expressway 

Joser C. Parcuen, A.M. ASCE; 
Patchen and Zimmerman, Atlanta, 
Ga 


2:00 


3:30 


ICEBREAKER PARTY 


Wednesday, Feb. 17 
Exhibition Hall 


5:30-7:00 


Cocktails and entertainment. 
Georgia Tech Glee Club will sing 
Courtesy of the Georgia Section 


THURSDAY MORNING 
Feb. 18 


The following Divisions will hold 
technical sessions Thursday morn- 
ing: City Planning, Sanitary Engi- 
neering, Soil Mechanics and Foun- | 
dations, Structural, Waterways | 


9:30 


10:30 


10:15 


11:00 


9:00 


9:30 


10:00 


10:30 
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City Planning Division 


9:30 a.m. Room 10 


Presiding Harry W. Alexander, 
Member, Executive Committee, City 
Planning Division 


The Atlanta Expressway System 
Moses E. Cox, M. ASCE; Engi- 
neer and Executive Secretary, Joint 
Bond Commission, Atlanta, Ga. 


Integration of Local Streets with the 
Atlanta Expressway System 

Karu A. Bevins, Traffic Engineer, 
City of Atlanta, Ga 


Soil Mechanics and 
Foundations Division 
Pompeien Room 


Presiding: W. J. Turnbull, Member, 
Executive Committee, Soil Mechanics 
and Foundations Division 


9:30 a.m. 


Soil and Foundation Problems in 
the Southern Piedmont Region 
Georce F. Sowers, A.M. ASCE, 
Professor of Civil Engineering, 
Georgia Institute of Technology, 
Atlanta, Ga 


Soil Mechanics and Geologic Fea- 
tures, Buford Project 

V. Conn, Geologist, Corps 
of Engineers, South Atlantic Divi- 
sion, Atlanta, Ga 


Foundation Conditions in the 
Charleston, South Carolina, Area 
L. K. Himecrtcur, A.M. ASCE; 
Assistant Professor, Civil Engineer 
ing, The Citadel, Charleston, S.C, 


Sanitary Engineering Division 
Empire Room 
Presiding Daniel A. Okun and 
W._N. Grune, Members, Program and 


Publications Committee, Sanitary 
Engineering Division 


9:00 a.m. 


Symposium on New Horizons in 
Sanitary Engineering 

Film: Construction of the Facilities 
for the Orinoco Mining Co. in Vene- 
zuela. 


Sanitary Facilities for Orinoco Min- 
ing Co., Venezuela 

Cart A. ARENANDER, M. ASCE; 
Malcolm Pirnie Engineers, New 
York, N.Y 

Our Rapidly Changing Technology : 
Its Impact on Sanitary Engineering 
Mark ID. Horus, M. ASCE; Assist- 
ant Surgeon General, U. S. Public 
Health Service, Washington, D.C 


Reclamation of Salt Water by 
Electrolysis 

Eviassen, M. ASCE; Profes- 
sor of Sanitary Engineering, Massa- 


CIVIL ENGINEERING 


9:30 
| 
4:00 
7 


chusetts Institute of Technology, 
Cambridge, Mass 


General discussion 


Penetration of Floc Into Sand Filters 
Measured with Radiotracers 
Donatp R. Sraniey, Associated 
Engineering Services Ltd., Edmon 
ton, Alberta, Canada 


Formal discussion 

Harovp A. Tuomas, Jr., M. ASCE; 
Assoc. Prof. of Sanitary Engineer- 
ing, Division of Applied Sciences, 


Harvard University, Cambridge, | 


Mass. 


Structural Division 
9:30 a.m. Ballroom 


Presiding: George Brandow, Mem- 
ber, Executive Committee, Structural 
Division 


Prestressed Concrete Design 

H.C. Saxe, |.M ASCE; Associate 
Professor, Civil Engineering, Geor 
gia Institute of Technology, At 
lanta, Ga 


The Buford Project 

E. Bentzer, Engineer, Mobile 
District, Corps of Engineers, U.S 
Army 


Savannah River Bridge 

C. N. Crocker, M. ASCE; Bridge 
Engineer, Georgia State Highway 
Dept., Atlanta, Ga 


Waterways Division 
9:30 a.m. Room 14 


Presiding: Carl B. Jansen, Chair- 
man, Executive Committee, Water- 
ways Division 


Deep-Water Harbors in the South- 
east 

Donatp P. Brittarp, Engineer, 
South Atlantic Division, Corps of 
Engineers, U.S. Army, Atlanta, Ga 


Sediment Sampling in Tidal Water- 
ways 

Epwarp A. Scnuttz, A.M. ASCE; 
Engineer, Charleston District, 
Corps of Engineers, U.S. Army 


Problems Involved in the Improve- 
ment of a Fresh Water Stream as a 
Deep-Water Harbor 

Harry Sucpen, A.M. ASCE; Engi 
neer, Savannah District, Corps of 
Engineers, U.S. Army, Savannah, 
Ga 


Navigation on the Warrior-Tom- 
bigbee River System 

W. Mvecrer, Engineer, 
Mobile District, Corps of Engineers, 
U.S. Army, Mobile, Ala. 
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CONVENTION LUNCHEON 


Thursday, Feb. 18 
Exhibition Hell 


12:15 p.m. 


Presiding. James A. Higgs, Director, 
District 10, ASCE 


Features an address by DAN 
Dante. V. Terrect, President of 
ASCE 


All members, their ladies and guests, 
and friends of ASCE are cordially 
invited 


Price: $2.00 per plate. Tickets for 
this event must be purchased be 
fore 10:00 a.m., Thursday 


THURSDAY AFTERNOON 
FEB. 18 


Inspection Trip 


An excursion to the Buford Dam 
Project under construction by the 
Corps of Engineers via the Atlanta 
Expressway has been planned 
Busses will leave the front entrance 
of the Biltmore Hotel at 1:45 p.m., 
returning to the Hotel about 5:30 
p.m 

Price $1.00 per person. Tickets for 
this event must be purchased before 
12:00 Noon, Thursday. 


The following Divisions will hold 
technical sessions on Thursday 
afternoon: Air Transport, High 
way, Irrigation and Drainage, Sur 
veving and Mapping 


Air Transport Division 
2.00 p.m. Room 12 


Presiding’ J. Moran Roberts, M 
ASCE, Robert & Co, Atlanta, Ga 


Planning of Air Force Bases 

Pavt C. Brown, M. ASCE; 
Colonel, O.1.C., USAF Installations 
Representative, South Atlantic Di 
vision, Atlanta, Ga 


Planning of the Modern Air Base 
Paut J Hourrk, Chief, Airfield 
Planning Division, USAF Instal 
lations Representative, South 
Atlantic Division, Atlanta, Ga 


Recent Research on Airfield Paving 
Base and Surface Course 

W. J. Turnbull, M. ASCE, Chief, 

Soils Division, Waterways Experi 

ment Station, Corps of Engineers, 

Vicksburg, Miss 


Airport Planning 

H. Starrorp, Staff Engineer, 
Porter, Urquhart & Beavin, New- 
ark, N.J 


Highway Division 
2:00 p.m. Empire Room 


Presiding: DeWitt C. Greer, M. 
ASCE, State Highway Engineer, 
Texas State Highway Department 


Soil-Cement Helps Solve Road 
Building Problems in the Southeast 
H. J. McDarou, M. ASCE; South- 
eastern Regional Manager, Portland 
Cement Association, Atlanta, Ga 


Application of Production Studies to 
Highway Maintenance Program- 
ming and Scheduling 

Frep Farrect, Bureau of Public 
Roads. 


How Maryland Is Solving Its High- 
way Problem 

Wittiam Curips, Chief Engineer, 
Maryland State Roads Commission, 


Irrigation and Drainage 
Division 


2:00 p.m. Room 10 
Presiding: Andrew P. Rollins, Mem- 


ber, Executive Committee, Irrigation 
and Drainage Division 


Introductory Statement by Chair- 
man 


Factors Influencing the Develop- 
ment of Irrigation in Humid Areas 
H. Quakensusn, Head of 
Engineering Division, Irrigation 
Section, Soil Conservation Service, 
Washington, D.C 


Soil and Moisture Factors Used in 
Design of Sprinkler Irrigation Sys- 
tems in Humid Areas 

Prev H. Larson, M. ASCE; Acting 
Chief, Design and Construction Di- 
vision, Soil Conservation Service, 
Upper Darby, Pa 


Drainage in Humid Areas of United 
States 

Joun G. Surrom, Head, Drainage 
Section, Soil Conservation Service, 
Washington, D.C 


Effect of Introduction of Irrigation 
on Rural and Urban Economy of a 
Sub-Humid Area 

C. Borst, Economist, 
Bureau of Reclamation, Amarillo, 
Tex 

Irrigation Potentialities in Arkansas 
H. Bere, AM. ASCE; 
Arkansas-White-Red Rivers In- 
vestigations, Bureau of Reclama- 
tion, Tulsa, Okla 


General discussion 
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DINNER AND DANCE 


Thursday, Feb. 18 
Exhibition Hell 


Surveying and Mapping 


Division 


2,00 p.m. Beilroom 


Presiding: H. B. Aikin, Member, 
Executive Committee, Surveying and 
Mapping Division 


Photogrammetry and Its Application 
Atrrep O. Quinn, A.M. ASCE; 
Chief, Engineering and Field Sur 


vey, Aero Service Corp., Philadel. | 


phia, Pa. 


Aerial Mapping of Buford Reservoir | 


F. C. Rirey, Engineer, Park Aerial 
Service, Inc. 


Aerial Surveys for Reservoir Plan- 


ning 
Francis J. Guscio, A.M. ASCE: 
Chief, Master Planning Branch, 


South Atlantic Division, Corps of 
Engineers, U.S. Army, Atlanta, Ga 


Georgia’s Proposed Plat Law 


C. R. Roserts, Engineer and Sur- | 


veyor, Atlanta, Ga 


7:30 p.m. Dinner 
9:30 p.m. Dancing and Entertain- 


Informal dress. 


ment 
Per plate, $5.00 | 


Tickets for this event must be pur 
chased before 10:00 a m., Thursday 


9:30 


10:15 
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FRIDAY MORNING 
FEB. 19 


The following Divisions will hold 
technical sessions on Friday morn 
ing: 
Hydraulics, Sanitary Engineering, 
Soil Mechanics and Foundations. 


Air Transport Division 
9:30 a.m. Room 2 
Presiding: A. B. Curry, Director, 


Dade County Port Authority, Miami, 
Flea. 


Development of an International 
Airport 

Earie M. Raper, M. ASCE; Con- 
sulting Engineer, Miami, Fla 


Design of Airport Terminal Build- 
ings 

Ricuarp D. S#easorn, Former 
Chief, Building Section, Civil Aero 
nautics Administration, Atlanta, 
Ga.; H. Vary, Steward 
& Skinner, Architects, Miami, Fla 


Testing for the Construction and 
Evaluation of Airport Pavements 

F. M. Bett, AM. ASCE; and C. J 
Cuunn, Engineers, Corps of Engi- 


Air Transport, Construction, | 


9:30 


9:30 


10:00 


10:45 


11:00 


11:30 


South Atlantic Division, 
Testing Laboratory, Atlanta, Ga. 


neers, 


Construction Division 


9:30 a.m. Room 14 


Presiding: Warren N. Riker, Chair- 
man, Program Committee, Construc- 
tion Division 


Design and Construction Features 
of New Port Facilities at Savannah, 
Ga., and Wilmington, N. C. 


Harry C. Ropert, Jr., M. ASCE; 
Robert & 


Structural Engineer, 
Company Associates, Atlanta, Ga. 


Construction of the Buford Project 
Cuartes A. Jackson, Resident 
Engineer, Buford Dam Project, 
Corps of Engineers, South Atlantic 
Division, Atlanta, Ga 


Clark Hill Dam Powerhouse 
W. A. Gupptines, Chief Engineer, 
Stolte, Inc., Oakland, Calif. 


Classification or Grading of Con- 
struction Cost Estimates 

Grorce Wrictey, Jr., M. ASCE; 
Vice President, J. E. Sirrine Com 
pany, Greenville, S.C. 


Hydraulics Division 
9:30 a.m. 
Presiding: J. B. Tiffany, Member, 


Executive Committee, Hydraulics Di- 
vision 


Meandering and Braiding in Rivers 
Luna B. Leorotp, A.M ASCE; 
Hydraulic Engineer; and M. G 
Wollman, Geologist, U.S. Geological 
Survey, Washington, D.C. 
Discussion 

C. P. Linpner, M. ASCE; Chief 
Engineer, South Atlantic Division, 


Corps of Engineers, U.S. Army, 
Atlanta, Ga. 
Graphical Analysis of Diversion 


Flows Through Buford Dam Con- 
duits 


Francis F. Escorrier, Hydraulic 


Engineer, Mobile District, Corps of | 


Engineers, US. Army. 


Discussion 

M. R. Carstrens, A.M. ASCE; 
Associate Professor of Civil Engi 
neering, Georgia Institute of Tech- 
nology, Atlanta, Ga. 


Pump-Turbine Installation at TVA’s 
Hiwassee Project 

Donato H. Marrerx, M. ASCE; 
Project Planning Branch, Tennessee 
Valley Authority, Knoxville, Tenn. 


Discussion 
Ricuarp S. Wooprurr, A.M. 
ASCE; Alabama Power Company, 


Birmingham, Ala 


9:00 


9:30 


10:00 


10:30 


11:15 


9:30 


10:15 
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Sanitary Engineering Division 
9:00 a.m. Empire Room 


Presiding: Roy J. Morton, Member, 
Executive Committee, Sanitary Engi- 
neering Division, and Paul W. Rich- 
ards, M. ASCE, U.S.P.H.S., South- 
east Drainage Basins 


Symposium on Stream Pollution 


Tennessee Stream Pollution Con- 
trol Past, Present and Future 

R. P. Director, Sanitary 
Engineering, Department of Public 
Health, Nashville, Tenn 


How Virginia Is Attacking Stream 
Pollution 

A. H. Parssier, Executive Secre- 
tary, State Water Control Board, 
Richmond, Va 


Cooperation - A Primary Tool of the 
Engineer in the Solution of Stream 
Pollution Problems. 


James A. Jarrett, A.M. ASCE; 
Director, Sanitary Engineering. 
State Board of Health, Raleigh, 
N.C 


Interrelation of Stream Regulation 
and Stream Pollution 

M. Davipson, Chief, In- 
dustrial Hygiene Branch; and 
Mito A. A.M. ASCE; 
Chief, Stream Sanitation Section, 
TVA, Chattanooga, Tenn 


Discussion 

Lewis A. Youns, M. ASCE; Officer 
in Charge, Division of Water Pollu- 
tion Control, U.S.P.H.S., Southeast 
Drainage Basins, Atlanta, Ga. 


General discussion 


Soil Mechanics and 
Foundations Division 


9:30 a.m. Room 10 


Presiding: Ralph Fadum, M. ASCE; 
Head, Civil Engineering Department, 
North Carolina State College 


Soil Problems at the Proposed 
Hartwell Dam 

W. K. Tompson, J.M. ASCE; 
Engineer, Savannah District, Corps 
of Engineers, U.S. Army. 


The Georgia State Highway Dept. 
Classification of Subgrade and Em- 
bankment Soils 

LARRY FREEMAN, Materials Engi- 
neer, Georgia State Highway Dept. 


Fill Utilization for Building Founda- 
tions 

Gorpon B. J.M. 
ASCE; Law-Barrow-Agee Labora- 
tories, Inc., Atlanta, Ga. 
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Division Luncheons 


The following Division Luncheons 
are scheduled for Friday noon: 


Hydraulics Division: T-Room 
Brittain Dining Hall, Georgia Tech 
Campus, 12:30 p.m 

2.00 per person 


Sanitary Engineering Division: 
Mammy’s Shanty, 1480 Peachtree 
Street, N.W., 12:30 p.m. 

Sanitary Engineering Under Point 
IV in the Near East 

Kino, A.M. ASCE; Asso- 
ciate Professor of Civil Engineering, 
Georgia Institute of Technology. 
$1.50 per person. Tickets for these 
events must be purchased before 
5:00 p.m., Thursday 


FRIDAY AFTERNOON 
FEB. 19 


The following Divisions will hold | 
technical sessions on Friday after- 
noon: Construction, Hydraulics, 
Sanitary Engineering, Soil Me- | 


chanics and Foundations 


Construction Division 


2:00 p.m Room 14 


Presiding: Ben C. Gerwick, Jr., M 


ASCE, Member, Program Committee, | 


Construction Division 


Construction of Atlanta Expressway 
System 

B. P. McWuorter, M. ASCE; Di- 
vision Engineer, Bureau of Public 
Roads, Atlanta, Ga. 


The Place of the Testing Laboratory 
in Engineering Construction 


Georce H. Netrson, Executive 
Vice President, Law-Barrow-Agee 
Laboratories, Inc., Atlanta, Ga 


Discussion on Mr. Nelson’s Paper 


Joun H. C. Spracue, A.M. ASCE; | 


Director, Division Laboratory, 


South Atlantic Division, Corps of | 


Engineers, U.S. Army. 


Bay St. Louis Bridge Project 


Joseru Perraino, AM ASCE; | 


Chief Structural Design Engineer, 
New York Marine and Heavy Con- 


struction Division, Merritt-Chap- | 


man and Scott, New York, N.Y. 


Safety Is an Engineering Problem 
A. Luna, M.ASCE; 
Civil Engineer, Liberty Mutual 
Insurance Co., New York, N.Y. 


CIVIL ENGINEERING °* January 1954 


Hydraulics Division 


2:30 p.m. T-Room, Brittain Dining Hall, — 
Georgia Tech Campus © 


Presiding C. E. Kindsvater, M. | 


ASCE, Chairman, Committee on Re- 
search, Hydraulics Division 


Discharge Characteristics of Bridge 
Openings 

R. W. Carter, AM. ASCE; 
Hydraulic Engineer, U.S. Geological 
Survey, Atlanta, Ga 


Backwater Due to Width Constric- 
tions in Open Channels 
H. J. Tracy, Hydraulic Engineer, 


U.S. Geological Survey, Atlanta, | 


Ga. 


Inspection of Hydraulics Laboratory 
School of Civil Engineering, Georgia 
Institute of Technology, Atlanta, 
Ga 


Soil Mechanics and 
Foundations Division 

2:00 p.m. Room 10 
Presiding: George F. Sowers, A. M 
ASCE, Professor of Civil Engineer- 
ing, Georgia Institute of Technology 


Mixed-in-Place Intrusion Grout 
Elements 

NORMAN L. Liver, Jr., J.M. ASCE; 
Erwin C. Marpore, and Joun C 


KING, Intrusion-Prepakt Co., Cleve- 


land, Ohio. 


Capacity of Franki Foundations 
Artuur J. Butcer, M. ASCE; 
President, Franki Foundation Co., 
Pittsburgh, Pa 

The Drilled Foundation Pier 

Jack McKinney, McKinney Drill 
ing Co., Nacagdoches, Tex. 


Sanitary Engineering Division 
2.00 p.m. Empire Room 


Presiding: Robert E. Stiemke, M 
ASCE, Director, School of Civil 


Engineering, Georgia Tech, and | 


Richard King, A.M. ASCE, Associate 
Professor of Civil Engineering, Geor 
gia Tech 


Symposium on Problems of 
Industrial Wastes Treatment 


Present Methods of Radioactive 


Waste Disposal 

Josern A. LitspeRMAN, Sanitary 
Engineer, U.S. Atomic Energy Com- 
mission, Washington, D.C. 


Characteristics and Waste Disposal 
Problems in the Chemical Industry 
H. L. Jacons and R. W. Haywoopn, 
Jr, Engineering Department, E. I 


du Pont de Nemours & Co, 


Wilmington, Del. 


Control, Treatment and Disposal of | 


Kraft Pulp and Paper Mill Effluents 
A. Resident En 


gineer, National Council for Stream | 


Improvement, Inc., Louisiana State 
University. 

Problems of Waste Disposal in the 
Synthetic Textile Industry 

Louis W. Roznoy, Technical Con- 
sultant, Celanese Corp. of America, 
Charlotte, N.C 


Industrial Waste Process Design 
W. W. EcKeNFELDER, Weston, 
Eckenfelder & Hood, Ridgewood, 
N.J.; and D, J. O'Connor, J.M. 
ASCE; Assistant Professor, Man- 
hattan College, New York, N.Y., 


Discussion 


LADIES ENTERTAINMENT 


Ledies Headquarters; Room 6, Mezzanine 


The hospitality room will be open 
from 9:00 a.m. to 5:00 p.m., Mon- 
day through Friday. Hostesses will 
be there to assist you. 


Wednesday, Feb. 17 
Morning 


9:00 to 11:00 Welcoming Coffee, Room 6 


Afternoon 


2:00 to 4:00 Sightseeing tour of residen- 


tial Atlanta 

Busses will leave front entrance of 
Biltmore Hotel promptly at 2:00 
p.m. and will take ladies directly to 
tea 


Tea 

At home of Mrs. Blake R. Van Leer, 
wife of the President, Georgia Insti- 
tute of Technology Busses will 
return ladies to Hotel 


5:30to 7:30 Icebreaker Party 


Exhibition Hall, Biltmore Hotel 
There will be no charge for Wednes- 
day activities for ladies 


Thursday, Feb. 18 


Morning 
Morning call for coffee 


In Room 6 


Sightseeing bus tour 

To Stone Mountain, Cyclorama, 
Emory University and other points 
of interest. Busses will leave front 
entrance of Biltmore Hotel promptly 
at 9:30 a.m. and will take ladies to 
luncheon after the tour 


Afternoon 
Luncheon, Piedmont Driving Club 


Following the luncheon, busses will 
take the ladies to tea 


Tea and Style Show at Rich’s, Inc. 
Convenient public transit service is 
available to return to hotel 

Price: $4.00 per person includes 
ladies’ activities for all day Thurs- 
day, except the dinner dance. 
Tickets for this event must be pur- 
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chased before 5:00 p.m., Wednes 
day 


Dinner Dance 
Exhibition Hall, Biltmore Hotel 


Friday, Feb. 19 


Morning 
Morning call for coffee. 


In Room 6 


Brunch at Franklin Simon’s 
Courtesy of the Georgia Section 
Please Ladies Head 
quarters before 5:00 Thursday 
1 word on the weather; Although 
February in Atlanta is commonly 
known as “camellia weather” it will 
be wise to bring along a suit and a 
top coat or fur coat 


register at 


FACULTY ADVISERS 
CONFERENCE 


| Thursday, Feb. 18 
Room 2, Mezzanine, Biltmore Hotel 


Presiding. George W. Bradshaw 
Chairman, Committee on Student 
Chapters 


This will be an all-day conference 
for 
Members of 
Other Interested Members are in- 
vited to attend 


Faculty Advisers and Contact 
Student Chapters 


STAFF AND PRESS ROOM 


Saturday, Feb. 13 to Friday, Feb. 19 
Room 


For the convenience of the technical 
press, newspapers and radio, a press 
room will be open throughout the 
days of the Convention. Members 
of the Public Relations Committee 
will be on hand to provide informa 
tron 


STUDENT LUNCHEON 

Friday, Feb. 19 12:30 p.m. 
Pompeien Room 

James A. Higgs, Director, District 10, 
presiding 

Address: Hucu M. Comer, Avon- 
dale Mills, Birmingham, Ala 


All students, faculty advisers, con- 
tact members, members of the Board 
of Direction and members of ASCE 
are cordially invited. 

Price, $2.00 per plate except stu- 
dents, $1.50 per plate. Tickets for 


this event must be purchased by 
10:00 a.m., Friday 


9:30 


10:30 


2:30 


STUDENT CHAPTER 
PROGRAM 


Friday Morning, Feb. 19 
Pompeien Room 


Presiding: Paul C. Brown, Col. USAF, | 


Contact Member, and Sidney £ 
Hawkins, President, Georgia Tech 
Student Chapter, ASCE 


Welcome 
Brake RK. Van Leer, President, 
Georgia Institute of Technology. 


Intangibles in Engineering 
Francis M. Dawson, M. ASCE, 
Dean, College of Engineering, State 
University of lowa 


Papers by students of various col- 
leges in the region 


Friday Afternoon 

Feb. 19 

Ballroom 

Presiding: Paul C. Brown, Col. USAF, 
Contact Member, Georgia Tech 


Student Chapter, ASCE 


World-Wide Opportunities for En- 
gineers 

L. W. “Chip” Robert, Jr, M 
ASCE, Robert and Company, Asso- 
ciates, Atlanta, Ga 


Papers by students of various col- 
leges in the region. 


Meeting of Southeastern Confer- | 


ence of Student Chapters. 


9:30 


12:30 


STUDENT DINNER DANCE 


Friday, Feb. 19 
Atlanta Biltmore Hotel, Pompeian Room 


7:30 p.m. Dinner 

9:30 p.m. Dancing and Entertain- 
ment 

The Dinner Dance is sponsored by 

the Georgia Institute of Technology 

Student Chapter, ASCE. 

Price; $3.00 per person. Tickets 

of this event must be purchased by 

10:00 a.m., Friday 


STUDENT TOUR 
Saturday, Feb. 20 


Morning 

Student tour of Southern 
Railway facilities in Atlanta area 
Arranged 
members of ASCE. 

No charge for students. 


Afternoon 
Student Luncheon 
No charge for students. 


by Southern Railway 


HOTEL RESERVATIONS 


Since all requests for rooms will 
be handled chronologically, it is 
recommended that you send in your 
reservation as soon as possible 
The Atlanta Biltmore Hotel will be 
the Convention Headquarters, but 
rooms will be available at three 
adjacent hotels, the Georgian Ter- 
race, the Cox Cariton, and the 
Peachtree Manor 

In making hotel reservations, please 
use the blank on page 103. Indicate 
your first, second and third choice. 
Rates are as follows: 


Atlenta Biltmore 

$1000 

Double 00 815.00 

Studio Rooms Single $7 00-810 00 

Two Persons $9. 00-$12 00 

Suites: Parlor and Bedroom for one or 
two persons $15 00 $25 00 

Parlor, Dining Room, Two Twin Bed 
rooms and one Double Bedroom for 
five or six persons $40 00 $45.00 


Sungle 


Georgian Terrace Peachtree Manor 
Twins: $10 00- Single: $5 00-86 00 
sii oo Twins: $8 50-$10 00 
Suites: Double $12 50 
Cox Carlton For three $15 00 
Twins: $6 00- 
$8.00 


ATLANTA CONVENTION 
COMMITTEES 


Moses FE. Cox, General Chairman 
James A. Higgs, Director, District 10 


General Convention Committee 
EK. Drummond 
Robert Stiemke 
Charles F 


Thomas Winchester 


Entertainment 


James A. Higgs 
Raymond J. Gauger, Augusta Subsection 
James B. Wilson 
Trainor, Savannah Subsection 
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Warren S. Mann, Chairman 


Exhibits 


W. F. Abercrombie, Chairman 


Excursions 


Paul Weir, Chairman 


Finance 
Benjamin M. Hall, Jr, 


Hotel Arrangements 


Van Porter Enloe, Chairman 
Hotel Reservations 


Jack W. Carney, Chairman 


Ledies Activities 
Mrs. C. E. Drummond, Chairman 
Mrs. R. E. Stiemke, Co-chairman 


Local Sections Cooperation 


M. T. Thomson, Chairman 


Public Relations 
Burton J. Bell, Chairman 


Reception 

M. L. Shadburn, Chairman 

Registration 
Harold J. Spaeder, Chairman 

Student Activities 


Paul ©. Brown, Chairman 


Technical Program 


Clement P. Lindner, Chairman 


Transportation 


Sam R. Young, Chairman 
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See glance 


which Kodagraph Material will solve 
today’s drawing reproduction problem 


this handy wall chart 
lets you select imme- 
diately the Kodagraph 
Reproduction Materi- 
al which will give you 
best results in repro- 
ducing any type of 
drawing or other orig- 
inal in any type of 
print-making equip- 
ment. 


Whether you do your own print-making or order 
from a local blueprinter, you will find this selection 
chart a helpful time-saver. And a money-saver, too, 
for these materials do not involve complicated tech- 
niques and are surprisingly low in cost. 

The chart tells you, among other things, which 
Kodagraph Materials are specifically designed to 
give you sharp, clean intermediate prints of old, 
soiled drawings; which Kodagraph Materials are 


best for reproducing blueprints, microfilm negatives, 
drawings with extremely fine detail, printed half- 
tone pages, etc. 

In addition, it gives you concise descriptions of 
all the materials in the versatile Kodagraph line, 
some of which you may not be familiar with. Also, 
you'll find helpful tips on processing. It’s well worth 
sending for today. lf you'd like more than one chart, 
free of charge, just say how many. 


Kodagraph Reproduction Materials 
“‘THE BIG NEW PLUS’ in engineering drawing reproduction 


MAIL COUPON TODAY FOR FREE KODAGRAPH SELECTION CHART 
EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. sa 


Gentlemen: Please send me a free copy of your Kodagraph Selection Chart. 


Company 


Zone 
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NEWS 


SOCIETY 


a 


General Committee for ASCE Atlanta Convention Meets 


Plans for a successful Atlanta Convention of the Society are being perfected by the Atlanta 
Convention General Committee at a meeting with its chairman Moses E. Cox and the two 
ladies who head the Women’s Activities Committee Mrs. C. E. Drummond, Jr., and Mrs. 
Robert Stiemke. Seated, left to right, are S. R. Young, C. P. Lindner, R. E. Stiemke, Chairman 
Cox, ASCE Director James A. Higgs, and B. J. Bell. Standing, in same order, are V.P.Enloe, 
H. J. Spaeder, Jack Carney, M. T. Thomson, Col. Paul Brown, Mrs. R. E. Stiemke, Mrs. C. E. 
Drummond, Jr., Robert O. Harris, M. L. Shadburn, C. E. Drummond, Jr., and J. B. Wilson. 
The Convention program is given in full detail elsewhere in this issue. 


Notice 
General Business Meeting 
Of Society Is Called 


the 
Enyineers 1s 


business meeting of 
American Society of Civil 
called for 0:00 a.m., Wednesday, Febru 
ary 17, 1954. The place will be the ball 
room of the Atlanta Biltmore Hotel, 
Atlanta, Ga. Principal item of business 
for this business meeting is cons;leration 
of petitions for amendment of the consti 
tution 

ASCE Headquarters has received the 
necessary 200 or more signatures of mem 
bers from each of the four Zones to peti 
amendment to the 
action 


general 


tions requesting an 
constitution affecting dues 
on the part of the membership assures 
that the amendment affecting dues will 
be placed before the membership for dis 
cussion at a general business meeting 
The petition reads: “We, the under 
signed members of the American Society 
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of Civil Engineers, resident in the Zone 
designated, do hereby petition 
for an amendment to Article IV, Section 
2 of the Constitution of the Society, to 
provide for payment of annual dues by 
members of the Society, wherever resi 
dent, on the following basis 


above 


Members $25 Associate Members $25 
Affiliates $25 Junior Members -$15" 
1954 Membership Roster 
Is Free on Request 

The new Society Directory for 1954, 


containing a roster of membership, is 
currently available for mailing to mem- 
bers without charge. Copies will be dis 
tributed automatically to officers of the 
Society and to Local Sections. Otherwise, 


members must request their copies, by 
means of the coupon provided on page 
123, which is to be filled in and mailed to 
Society Headquarters. The new directory 


January 


contains both alphabetical and geographi 
cal listings. A separate list of the living 
members who have attained life member- 
ship status, and a complete roster of the 
Society's Honorary Members are also 
included, as in former years. 

When the last directory was published, 
in January 1952, the Society had slightly 
more than 33,000 members. Two years 
later, the membership numbers some 
36,800 


ASCE “Transactions” 
For 1953 Available 


The 41 technical papers that make up 
the currently available 1953 Transac- 
TIONS, Volume 118, contribute signifi- 
cantly to the high standards traditional 
with this publication. Three symposia, 
the final report of a committee on flood 
frequency, and memoirs of 51 deceased 
members fill a portion of the 1,360 pages 
of this year's volume. 

Nearly all the Technical Divisions of 
ASCE have sponsored papers, insuring 
a breadth of subject matter. Subjects 
explored exhaustively in symposium form 
are “The Delaware Memorial Bridge" 
(two papers), “Engineering Aspects of 
Water Waves” (five papers), and “Elec 
trical Analogies and Electronic Com- 
puters” (five papers). The large number 
of memoirs marks progress under an 
altered policy instituted with the 1952 
TRANSACTIONS, and is believed to enhance 
the value of the book 

The Society first received technical 
papers for publication in 1868, and the 
current volume will represent the eighty- 
second year since Volume I of the TrRANs 
ACTIONS of the Society was printed. Dis- 
cussers from the United States and 
abroad have submitted contributions that 
make this year’s volume a valuable addi 
tion to the set. The complete index in 
TRANSACTIONS gives it special value as a 
reference work for efficiently finding in- 
formation and compiling reading lists. 

Copies are available to both members 
and non-members of the Society. Those 
who are not yearly subscribers to TRANS 
AcTIONs, and who have not previously 
ordered Volume 118 by other means, may 
do so by use of the coupon on page 95 
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Important Corrections 
For ASCE Manual No. 31 


The usefulness of the Society's Manuals 
of Engineering Practice is demonstrated 
continuously by a steady demand for 
them throughout the technical world. 
Manual No. 31, Design of Cylindrical 
Concrete Shell Roofs, is perhaps more in 
demand than any of the others at the 
present time. Following its publication 
in 1952, it has been tested continuously 
by the Subcommittee on Thin Shell De- 
sign, working to correlate notices of in- 
advertent errors mailed in by users. As 
a result, a six-page list of errata has been 
prepared to supplement the original 
printing. Those who purchased the 
original Manual 31 may obtain the errata 
by mailing the coupon found on page 107 
to Society headquarters, plainly and 
appropriately filled in. 


Third UPADI Convention 
Is Scheduled for Brazil 


The Pan-American Federation of Engi 
neering Associations (UPADI) will hold 
its third convention in Sao Paulo, Brazil, 
August 3 to 13, 1954. Western Hemi- 
sphere engineers chose Sao Paulo for the 
meeting in honor of the 400th anniver- 
sary of the founding of the city, and to 
permit attendance at a Sectional Meeting 
of the World Power Conference, sched 
uled for Rio de Janeiro, Brazil, July 25 
August 8. Sao Paulo will be the center 
of many conferences and meetings, in 
cluding the Fourth Inter-American Con 
ference of Sanitary Engineering, July 25 
ol. 

UPADI was organized in 1951 in 
Havana, Cuba, after a preliminary meet- 
ing in Rio de Janeiro in 1949. The See- 
ond Convention, held in New Orleans in 
1952, coincided with the ASCE Centen 
nial of Engineering and permitted Latin 
delegates to participate in the observance. 

At the Sao Paulo meeting the organiza- 
tion will continue its work on develop 
ing standards of practice and professional 
ethics. Through its Committee on Tech- 
nical Studies, it will discuss methods of 
exchanging information on subjects of 
common interest. But its most important 
objective will be the establishment of 
good relations and understanding among 
engineers of the Americas. 

Host for the Convention will be the 
Brazilian Federation of Engineering Asso 
ciations, of which F. Saturnino de Brito 
filho is president. At the Convention 
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a new slate of officers will be elected to 
succeed President Luis Giannettassio of 
Uruguay who has guided UPADI success 
fully in this initial period. 

Opportunities will be provided for tours 
to sites of interest. Many engineers plan 
to make the complete swing around South 
America. A large delegation from the 
United States and Canada will attend. 


ASCE is represented in UPADI 
through Engineers Joint Council. Any 
member may make use of UPADI serv- 
ices. Those interested in learning more 
about UPADI, the Sao Paulo Conven- 
tion, or about specific Western Hemis- 
phere countries should write T. A. Mar- 
shall, Jr., Secretary of UPADI, Box 40, 
Midtown Station, New York IS N.Y 


Memorial Bust of Clifford Holland Is Unveiled 


A memorial bust of Clifford M. Hol- 
land, chief engineer on construction of 
the tunnel bearing his name between 
New York and New Jersey, was unveiled 
at the New York plaza entrance to the 
tunnel on November 13. In the cere- 
monies Mr. Holland, who was serving a 
term as Director of the Society at the 
time of his death in 1924, was lauded as 
“one of the greatest engineering geniuses 
the world has ever known,” by Howard 
Cullman, chief engineer of the Port of 
New York Authority. “In the twenty- 
six years since the completion of this, the 
first long underwater vehicular tunnel, 
no one has been able to improve upon 
Clifford Holland's ideas or his methods,” 
Mr. Cullman said. In particular, he 
praised the ventilation system, which 
Mr. Holland designed for the two two- 
mile tubes. Previously vehicular tun- 
nels had been short enough to be kept 
clear of carbon monoxide gas by natural 
draft. 

Calling Mr. Holland ‘‘an inspiration to 
all civil engineers,"’ ASCE Vice-President 
George W. Burpee recalled that his plans, 
“both for methods of construction and for 
ventilation were subjected to a great deal 


of criticism, and that his plans were not 
adopted without being tested in hours of 
debate. I clearly remember a meeting of 
the American Society of Civil Engineers 
in New York," he said, ‘“‘when the subject 
of ventilating the tunnel was under dis- 
cussion, and those who believed the 
methods to be inadequate and those who 
believed it was going to be impossible 
successfully to ventilate the tunnel, were 
all vehement in the expression of their 
views—-the memory of the way in which 
Clifford Holland detailed the experi 
mental work which he had devised and 
which had been done under his direction, 
the examination which he himself had 
made of European tunnels, so impressed 
me that the memory has never left me 
and stands out as the picture of the great 
engineer, able to answer the questions of 
his critics with good humor and with in 
controvertible fact.” 

Ground for the Holland Tunnel was 
broken October 12, 1920, and it was opened 
November 12, 1927. Mr. Holland col- 
lapsed from overwork and died on Octo- 
ber 27, 1924, two days before the east and 
west segments of the north tube were 
holed through. He was 41. 


Memorial bust of Clif- 
ford Holland is dedi- 
cated by Howard 
Cullman, chairman 
of the Port of New 
York Authority. The 
bust, the work of 
Wheeler Williams, 
sculptor (right), was 
unveiled by two 
young grandsons of 
Mr. Holland. 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


In addition to staging some political fire 
works and dramatizing international in 
trigue, the Nation's Capital has been quietly 
but busily engaged in holding conferences 
designed to develop policies for future legis 
lation. This is a usual pattern for the 
months immediately preceding the opening 
of a session of Congress 

Water policy, a subject on which both the 
Society and Engineers Joint Council are 
regarded as authorities and to which both 
have made notable contributions, was con 
sidered by several important groups. 


Water Policy Studied by Hoover Committee 


The Task Force on Water Policy of the 
new Hoover Commission on Organization 
of the Executive Branch of the Government 
held its first meeting late in November 
Admiral Ben Moreell, Hon. M. ASCE, is 
chairman of the Task Force, and Charles 
Curran, a member of the District of Colum 
bia Section, has been selected to direct the 
staff work 

Four task groups have been set up to pre 
pare preliminary reports. Past-President 
W. W. Horner will handle flood control; 
Carey Brown, M. ASCE, navigation; A. B 
Roberts, power; and former Governor 
Miller of Wyoming, reclamation and water 
supply. These task forces will review a 
number of current projects with respect to 
such matters as legal status, necessity, 
organization, efficiency of handling and 
possible economies 

A meeting of the whole Commission was 
held in November, and another is scheduled 
for January 16. The report of the Hoover 
Commission is scheduled for the end of 1954 
Congress will probably not make major 
determinations of policy in the water field 
until then 

Other organizations are also engaged in 
studying water policy. The Natural Re 
sources Committee of the U. S. Chamber of 
Commerce, on which Past-President Horner 
is serving, is developing changes and addi 
tions to the Chamber's policy statement on 
the subject. The EJC Water Policy Panel 
Report, prepared without great fanfare, 
is now considered one of the most avthorita- 
tive documents on sound water policy 


Resources for the Future Conference 


Water resources loomed large in the dis- 
cussions of the Mid-Century Conference on 
Resources, held in Washington, December 
2-4 (page 82). Abel Wolman, M. ASCE, 
served as co-chairman of the Section con 
sidering water problems. Past-President 
Horner and Director Samuel B. Morris 
played an important part as members of the 
steering committee Thorndike Saville, 


M. ASCE, served as chairman of one sub- 
section. 


Various aspects of water resources 
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Field Representative ASCE 


development problems were considered in 
three principal subsections: Supply, Use 
and Competitive Demand; Division of Re 
sponsibility Among Private Groups and 
Various Branches of Government; Evalua- 
tion and Reimbursement. Many members 
of the EJC Water Policy Panel, as well as 
government engineer members of ASCE, 
took part in the discussions on water re- 
sources 

The conference may prove to be the fore- 
runner of important actions in the field of 
natural resources development It over 
came many obstacles in bringing initial con 
siderations to a successful conclusion. At 
an earlier stage, some of the more conserva 
tive groups deemed it wise to ask for a post- 
ponement from a spring meeting to the 
December date. At that time the US 
Chamber of Commerce withdrew as a spon 
sor, although one of its past-presidents re 
mained as an active organizer. Subsequent 
to that time prestige was gained by former 
Ambassador Lewis Douglas’ acceptance of 
the chairmanship. Business groups began 
to play a more active part. Engineers Joint 
Council also began active participation 

The purpose of the conference was to 
formulate the issues involved in resources 
development. It was not planned to make 
recommendations for action, although in 
many cases conclusions were reached as the 
consensus of those in attendance. There 
seemed to be particular recognition that the 
problem involved dynamic management and 
that the expression “resources manage 
ment’ expressed this idea better than the 
term “conservation of resources" which 
had in the past sometimes represented a 
static notion of locking up our resources 
for future generations. In addressing the 
conference, President Eisenhower as well 
as other prominent speakers, emphasized 
the idea that wise conservation comprised 
far-sighted active use, development and 
positive improvement of our resources 

While the conference agreed that both a 
master plan imposed from the top and the 
other extreme of complete anarchy were 
intolerable, the hope was expressed that con- 


ASCE MEMBERSHIP AS OF 
DECEMBER 9, 1953 


Members 8,472 | 
Associate Members 10,797 
Junior Members 17 ,427 
Affiliates 69 
Honorary Members 45 
Total 36 , 808 
(December 9, 1952 . 35 ,682) 


flicting interests would modify extreme posi- 
tions and work together for mutual benefit. 
It was agreed that a ‘spark of leadership" 
was an essential element in all patterns of 


cooperation. No unanimity of opinion pre- 
vailed with respect to the often proposed 
Board of Review for water resources proj- 
ects but it was agreed that this was an 
important organization issue to be decided. 

Research loomed large in the discussions 
as one of the great hopes for the future. It 
was generally agreed that our resources 
problems could not be solved within our 
boundaries entirely but that international 
investment and development, as well as 
foreign trade policies, would play an im- 
portant part 

Resources for the Future, Inc., is expected 
to continue working in this field. It is 
generally understood that the organization 
will make grants to other groups for carrying 
out specific assignments in research and 
study pertaining to resources development. 
The financing will presumably be made 
possible in large part from further expected 
grants from the Ford Foundation to Re- 
sources for the Future, Ine. 


ASCE-AIA Cooperative Committee 


The National Joint Cooperative Commit- 
tee of ASCE and the American Institute of 
Architects is the principal influence in 
keeping the efforts of these two great na- 
tional organizations in the field of construc 
tion and public works coordinated in solv 
ing problems of mutual interest. A meeting 
of the group was held in New York during 
the ASCE Annual Convention. The ASCE 
delegation consisted of Co-Chairman Craig 
Hazelet, Vice-President Mason Lockwood, 
Vice-President G. Brooks Earnest, with the 
Field Representative serving as co-secre- 
tary 

After « discussion of some conflicts be- 
tween architects and engineers in one state, 
there was a review of recent experience in 
connection with Defense Department con- 
tract procedures. It was agreed that, while 
the difficulties of the past two years have 
been mitigated, there is need for continued 
vigilance on the part of the appropriate 
committees of the two organizations. Of 
particular concern was the effect of the 
confused contracting procedures on possible 
contract renegotiation. Although no such 
problem had yet arisen in connection with 
renegotiation, it was agreed that the ap 
propriate staff and committee members 
should watch developments. 

With respect to the renewal of the Rene 
gotiation Act which expires on December 31, 
it was agreed to recommend to the appropri 
ate committees of both societies that no ac- 
tion be taken regarding renewal of the Act; 
but that if legislation for its renewal is 
introduced, support be given the amendment 
proposing raising the minimum for rene- 
gotiating from $250,000 to $500,000, 

A subcommittee was authorized to con- 
sider problems of Government reorganiza- 
tion which are of joint concern to architects 
and engineers, and to look at problems relat 
ing to the effect of public works programs 
on the national economy 

The Joint Committee reviewed examples 
of competitive bidding for professional archi- 
tectural and engineering services and the 
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action taken in several specific instances 
with a view to coordinated handling of such 
cases 


Highwey Developments 

Highway development is receiving high- 
level attention in conference discussions 
The Western Governors Conference urged 
the Federal Government to withdraw from 
the field of gasoline taxation. The status 
of the Bureau of Public Roads is involved 
in this proposal. The Chamber of Com 
merece of the United States sponsored a 
National Conference on Highway Financing 
held in Washington, December 10-11. The 
controversial issue of the assumption of far 
greater powers and responsibilities by state 
highway departments with a corresponding 
withdrawal by the Federal Government 
was ably discussed from many divergent 
viewpoints. The Chamber recently issued 
a pamphlet on Highway Construction 
Federal -State Relations giving back 
ground of information on the federal-aid 
plan 


Washington, D.C 
December 15, 1953 


Freeman Fellowship 
For 1954 Is Announced 


Members of ASCE or the ASME, who 
wish to follow through a worthy research 
program in hydraulics or related fields, 
advance notice that a new 
Fellowship will be available 
this coming spring. The normal period of 
study is nine months. Rules for the 
award, which is conducted in conjunc 
tion with the ASME, are given here 

1. Applicants must submit a program 
of study or research in hydraulics or re 
lated fields, covering a period of at least 
nine months starting in 1954. A state 
ment of funds needed from the fellowship 
should accompany applications 

2. Applicants must furnish evidence 
of qualification to carry out the proposed 
program 

3. Applicants must be citizens of the 
United States and members in some grade 
of either of the two cooperating societies. 

t+. The Freeman Award Committee 
will give preference to projects bearing 
importantly on the defense effort. 

5. Applications should be submitted 
to the Freeman Fund Committee, ASME, 
20 West 39th Street, New York IS, N.Y., 
by February 1, 1954. Announcement of 
the award will be made on March 15, 
and the recipient must make a report in 
English within 60 days of completion of 
his project 

The maximum amount of grant from 
the Freeman Fund to a winning applicant 
has been $2,500, 


are given 
Freeman 
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Society Members Urged to Visit Hawaii 


Visitors from the mainland planning to attend the Hawaii Section’s all-day meeting in Hono- 
lulu on March | (page 80 for time and place) are urged not to underestimate the mountains 


when requesting a hotel reservation. “There's a natural tendency to specify ‘ocean view, 


says the Hawaii Visitors Bureau, ‘but the forested green peaks can be just as inspiring a 


and it's the windows toward the mountains that get the refreshing tradewinds.” 


Shown here is Hanalei Valley, one of the lovely panoramas offered by Kauai, the “Garden 


Isle." 


NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


New Alaska Section officers are Elmer L. 
Munger, president; John C. Hooper, first 
vice-president; Amos J Alter, second vice 
president; Wesley H. Butler, secretary; 
and Kenneth A. Sheppard, treasurer. 
Officers for the Juneau Subsection, clected 
at a meeting on October 27, are Harold B 
Schultz, president; Christian F. Wyller, 
vice-president; and Gerald J. Miller, secre 
tary-treasurer. S. H. Lorain, Alaska re 
gional director of the U.S. Bureau of Mines, 
was featured speaker, with a talk on the 
Bureau's exploratory and development work 
in Alaska 


The Seven Engineering Wonders in the 
Buffalo area, as seen by the Buffalo Section, 
are (1) the Rainbow Bridge at Niagara 
Falls; (2) the Huntley Steam Station at 
Tonawanda, N.Y.; (3) the Bethlehem Steel 
Plant at Lackawanna, N.Y.; (4) the Niag- 


ara Falls Power Development; (5) the 
Buffalo Grain Development; (6) the New 
York Central Terminal Development at 
Buffalo; and (7) the Ellicott Square Build- 
ing in Buffalo 


From the methods used by the Egyptians 
in building the pyramids to present-day 
techniques on great earthmoving projects 
was the scope of the talk on ‘The History of 
Earthmoving Methods and Equipment,” 
given at the November meeting of the 
Central Illinois Section. The speaker was 
Raymond C. Gessel, senior field engineer for 
the LeTourneau-Westinghouse Corp 


To implement its plans for a “Sanitary 
Engineering Workshop,” the Cincinnati Sec- 
tion has appointed a committee on arrange- 
ments, headed by Arthur D. Caster. Fea- 
tured speaker at the Section’s November 4 
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Brazil Section Members Visit 


New Hydroelectric Project 


Some 40 members of the Brazil Section enjoy all-day field trip to the 
Paraiba-Pirai Diversion Project, which is being built in southeastern 
Brazil by the Brazilian Traction, Light and Power Co. and its inter- 
ests. At the time of the trip, diversion of the water was complete, 
except for a few pumps to be installed later, and the first generating 
unit was about ready to go on the line. Shown in the background 
is Santana Dam, the smallest of the five projects visited. Eventually 
the project will have an installed capacity of 720,000 kw, making 
it one of the largest hydroelectric developments in the world. 
Articles describing the project were printed in the October and 
November 195] issues. 


meeting was Ralph S. Siegrist, sales engineer 
for the Commercial Shearing and Stamping 
Co., who showed two films prepared by his 
company, illustrating the driving of tunnels 
in rock 


James Lister, city planning director of 
Cleveland, praised the city’s early planners, 
especially Moses Cleveland, for their fore 
sight in laying out wide streets (some of 
them 132 ft wide) in the principal talk at the 
Cleveland Section’s November 20 dinner 
meeting Present-day planning commis 
sions are working to make the community a 
better place to live in, work in, and invest in, 
Mr. Lister told the group. New bond 
issues, voted this fall, cover subways, free 
ways, road improvements, and welfare 
projects. ASCE Vice-President G. Brooks 
Earnest brought the Section up to date on 
recent Board of Direction activities 


The Columbia Section devoted its Novem 
ber meeting, held at Walla Walla, Wash., 
to discussion of the Seven Wonders in the 
Inland Empire area. The wonders are 
(1) the Hanford Atomic Energy Project; 
(2) Grand Coulee Dam; (3) the Columbia 
River Basin Irrigation Project; (4) Me Nary 
Dam; (5) the Columbia River Basin Com 
prehensive Plan of Development; (6) the 
Columbia River and Snake River Navi 
gation Project; and (7) the Bonneville Power 
Administration Transmission System. The 
number-one wonder was discussed by J. H 
Snvder, of the Hanford Project, who said 
that Hanford is the only plant in the United 
States capable of creating a man-made ele 
ment (plutonium ) on an industrial scale. A. 
J. Davidson, of the Bureau of Reclamation, 
discussed Grand Coulee Dam, “the largest 
concrete structure in the world with the 
largest pumping plant,” and the Columbia 
River Irrigation Project, the third choice 
Outstanding features of the next three proj 
ects were described by Corps of Engineers 
personnel--E. C. Franzen, L. Rydell, and 
J. F. Bruce-—and the final wonder, the 


Bonneville Transmission System, was ex- 
plained by R. P. Walters, of the Bonneville 
Power Administration. 
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Former Governor Robert A. Hurley, of 
Connecticut, took the profession to task in 
the featured talk at the Connecticut Sec- 
tion’s dinner meeting on December 2. 
Speaking on the status and role of the engi- 
neer with respect to his place in the com- 
munity, Mr. Hurley made it clear that “‘it is 
pretty much the engineer's own fault his 
status is what it is, and that it will continue 
to be unsatisfactory as long as the profession 
fails to participate actively in community 
affairs.” 


The details of forming a Subsection in the 
Iron Range territory were settled by the 
Duluth Section at a meeting in Hibbing on 
October 290. The new Iron Range Subsec- 
tion, which has an immediate membership 
potential of 40, will rotate its meetings 
among the cities in the area. Temporary 
Subsection officers are Rodolfo Michels, Jr., 
of Aurora, Minn., president; Melvin C 
Tero, of Hibbing, vice-president; and 
Henry B. Schmidt. of Virginia, secretary 
treasurer 


About 30 members of the Central Savan- 
nah River Valley Subsection of the Georgia 
Section made a tour of the Refractories 
Division of the Babcock & Wilcox Com- 
pany's plant at Augusta as a feature of the 
November 10 meeting. Questions on opera- 
tion of the plant were answered at the dinner 
that followed by Royce K. Mack, superin- 
tendent of the Augusta works 


Eleven veteran ASCE members living in 
the Chicago area rqccived certificates of life 
membership at the Illinois Section’s annual 
luncheon on December 4. Honored were 
Peter T. Barrett, Charles E. DeLeuw, 
Abraham Epstein, Harold D. Jolley, Nelson 
J. Lomax, Thomas C. Mullins, Harvey T 
Munn, William H. Trinkaus, William R 
Walker, A. M. Westenhoff, and Francis D. 
Wilson. The Section's new officers, elected 
at the meeting, are E. M. Fucik, president; 
Thomas M. Niles, vice-president; and 
Robert L. Kennedy, secretary. 


Utah road problems were outlined at the 
Intermountain Section’s November meet- 


January 


ing, by D. H. Whittenburg, chairman of the 
Utah State Road Commission. Mr. Whit- 
tenburg said that at present the Commission 
is opposed to the construction of toll roads 
and bridges because of the nature of high- 
way travel within the state. 


The annual joint meeting of the Indiana 
and Kentucky Sections, held at Clifty Falls 
State Park on November 7 and 8, featured 
an inspection trip to the Clifty Creek steam 
generating plant, which will supply some of 
the electricity for the new atomic energy 
plant at Portsmouth, Ohio. Speakers on 
Society activities were Clyde Williams, 
president of the Indiana Section; E. C 
Thoma, chairman of the District 9 Council; 
and Warren W. Parks, ASCE Director for 
District 9 L. E. Gregg, president of the 
Kentucky Section, was in the chair 


Iowa Section oflicers for 1954, elected at 
an afternoon business meeting in Des Moines 
on November 19, are Neil Welden, presi 
dent; Glenn Doty, vice-president; and 
L. O. Stewart, secretary-treasurer. E. T. 
Jensen, engineer for Donovan, Lovering and 
Boyle, discussed the construction of the 
Fort Randall Dam and Powerhouse, and 
at the evening dinner meeting that followed 
L. H. Csanyi, professor of civil engineering 
at Iowa State College, showed films he made 
on a recent trip to Europe. R. E. Robert 
son, new life member, received his certificate 
at the dinner 


A panel of Junior Members presented the 
program for the October 13 meeting of 
the Kansas City Section. Talks covered the 
need for increasing Junior interest in Section 
programs; the need for tightening up 
registration laws; the need for engineers to 
take their rightful place in public affairs; 
and the need for better allocation of engi- 
neering manpower. Speakers included 
Robert F. Banker, Joseph W. Guenther, 
Hewitt R. Herdlinger, Joseph H. Hummel, 
and Ralph E. Robison. Carter Callahan 
was master of ceremonies. The air defense 
of the United States was the topic of dis 
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Preventi 
reven Ing The 75’ diameter atomic accelerator shown below has five 


. times more power than any other. Its 2200 ton electromagnet 

hi h-volt quickly whips particles three million times ‘round the race- 
track to an energy approaching 3 billion electron volts. 

Packing all this power into a reasonable-size unit was a 


le a ks with problem. Size ruled out air cooling. So the bus-bar magnet coil 
was made for circulating cooling water. 


But at 3,000 volts, the dissolved minerals in untreated cool- 


ing water could conduct electricity, causing appreciable leak- 
age to grounded piping. A means had to be found for producing 


water purer than conventional distilled water—at low cost. 


> > A Permutit Demineralizer was selected (see diagram). Cool- 
eminer a iZe ing water recirculated through this ion exchange unit ap- 
proaches the very low conductivity of pure water, hence it 

has been completely effective in removing dissolved solids. 


water \ Find out how Permutit can solve your water problems. Write 


to THE Permutit Company, Dept. CV-1 330 West 42nd 
Street, New York 36, N. Y., or Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal. 


The giant Cosmotron at 
Brookhaven National Laboratory, 


we 
os 
Permutit two-step Demineralizer with — 
Vacuum Deaerator. Troublesome cation 
impurities are removed in the first step, 
remaining minerals in the second, oxygen 
and CO: in the final 


| PERMUTIT 
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SE AND WATER CONDITIONING Hi RS FOR OVER 40 YEARS 
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cussion at the November meeting, and 


Colonel! Lee the principal speaker 


A Hydraulics Group has been formed in 
the Los Angeles Section, with Max Book 
man, of the California Division of Water 
Resources, chairman. The first meeting of 
the group in the State Highway Building 
on January 5 —-will be devoted to the moot 
subject of sea water intrusion. Successful 
Soil Mechanics and Sanitary Engineering 
Groups are already functioning in the Sec 
tion 


New officers of the New Hampshire 
Branch of the Maine Section, elected at the 
Branch’s first annual meeting in Concord on 
November 18, are LeRoy F. Johnson, of 
Concord, president; Russell R. Skelton, of 
Durham, vice-president; and Warren F 
Daniell, Jr., of Concord, secretary -treasurer 
Retiring President John O. Morton reported 
on the Local Section Conference in New 
York, and a Bethlehem Steel Company film 
on the Golden Gate Bridge was shown 


Engineers attending the November meet 


ing of the Miami Section were advised to 
build their reports as they would engineering 
structures in the principal talk given by Dr 
William L. Deam, of the University of 
Miami Speech Department. The construc 
tion, he stated, “should embrace the choice 
of subject, a survey of the field of the sub 
ject, selection of data needed, arrangement, 
and finally the conclusion.” Dr. Deam 
also stressed the importance of delivery 
New Section officers, elected at the Decem 
ber meeting, are Robert W. Hart, president; 
John W. Greenleaf, vice-president; and 
August De Winkler, Jr Herbert 
J. Morrison was reelected treasurer 


, secretary 


The mission and current activities of the 
Corps of Engineers in the Little Rock Dis 
trict were outlined at the November meeting 
of the Little Rock Branch of the Mid-South 
Section by Col. Joe A. Clema, district engi 
neer Results of the election of officers held 
by the Memphis Branch at its November 
meeting, are James M. Wood, president; 
Roman Herzowski, vice-president; and 
Fred Walpole, secretary 


Though more than 90 percent of engineers 
are employees, few have become members of 
collective bargaining groups, ASCE Ex 
ecutive Secretary William N. Corey pointed 
out in the featured talk at the November 


meeting of the Nebraska Section. Speak- 
ing on “Engineers and Unionization” 
Secretary Carey emphasized the role of 


Engineers Joint Council whose function is 
“to provide the group effort needed to 
further the professional and economic ad- 
vancement of the individual engineer.” 
The turnout of 135 included members of the 
Nebraska Engineering Society and its affili- 
ates. On the same trip Secretary Carey 
was also guest speaker at a Northwestern 
Section meeting held in St. Paul on Novem- 
ber 16. He discussed ASCE aims and 
objectives. 
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The New Mexico Section’s fal! meeting, 
on October 24, began with inspection of the 
Jemez Canyon Dam, the state's first flood 
control structure in the Rio Grande Valley, 
under the guidance of Col. Lynn C. Barnes, 
district engineer for the Albuquerque Dis- 
trict of the Corps of Engineers. Prominent 
engineers addressing the technical session 
included Walter Hall, Edwin Elliott, and 
Herman Carter of the Middle Rio Grande 
Project Office of the Bureau of Reclamation, 
who discussed various phases of reclamation 
work in the Middle Rio Grande Valley, and 
Robert O. Davis, regional topographic 
engineer for the U.S. Geological Survey at 
Denver, who explained the origin and func- 
tion of the State Mapping Advisory Com- 
mittee 


In a talk on the construction of steel pen 
stocks, delivered at the October 28 meeting 


Tennessee Valley Section Holds 


of the Oregon Section, John Silliman, pro 
duction manager for the American Pipe and 
Construction Company, cited instances 
where the designer could reduce the cost of 
penstocks by considering the structural 
problems involved. ASCE Director Glenn 
Holcomb gave a brief report on his trip to 
the ASCE Annual Convention 


Guest speaker at the San Diego Section’s 
October meeting was Admiral William H 
Standley, former ambassador to Russia, 
who gave an interesting picture of Soviet 
affairs 


Industrial uses for diamonds were de- 
scribed at the November meeting of the 
Central Pennsylvania Subsection of the 
Philadelphia Section by Adrian E. Ross, 
president of Sprague & Henwood, Inc 
Speaking on the subject, “Diamonds are 


Annual Meeting at Knoxville 


An exceptionally large turnout — 122 
members and 68 guests made this year's 
annual meeting of the Tennessee Valley 


Section at the Whittle Springs Hotel, Knox 
ville, November 13 and 14, a lively and 
interesting affair for all attending. Clifford 
Betts, president of the Knoxville Subsec 
tion, host to the gathering, presided over 
the business session which featured talks by 
Mayor George Dempster and ASCE Presi- 
dent Daniel V. Terrell ASCE Vice 
President Edmund Friedman and District 
10 Director James A. Higgs later joined in 
a discussion of President Terrell’s address 
on current Society activities, with emphasis 
on the need to raise dues. A report on the 
present status of planning for the Society 
Convention to be held in Knoxville in 
June 1956 was presented by Don Mattern, 
general chairman for the convention. An- 
nouncement was also made of the election 


ASCE President D. V. Terrell (left) chats with 
John C. Voorhees of Knoxville, newly- 
elected president of the Tennessee Valley 
Section, at annual dinner. 


John C 
and Albert B. Good 
win, Asheville, vice-president 

The technical session (attended by ap 
proximately 160) was addressed by G. O 
Wessenauer, TVA Manager of Power, who 
spoke on the growth of power use in the 


of Section officers \ oorhees, 


Knoxville, president; 


Tennessee Valley region, and Dr. John A 
Swartout, Deputy Research Director at the 
Oak Ridge National Laboratory, who dis 
cussed the uses of nuclear reaction 
heat source for power. Dr. Swartout said 
that it will be ten years before we have proof 
as to whether nuclear reaction plants can 
produce power competitive with conven 
tional plants 

Members and guests heard Kenneth R 
Kaiser, manager of the Rohm and Haas Co 
Knoxville plant, describe the history of 
Plexiglas from its discovery by Dr. Rohm 
in 1901 in Germany to its present uses in 
war and peace, at a luncheon in the Whittle 
Springs dining room. 

Life memberships were 
James S. Bowman, Harry A. Wiersema, 
Chatham C. Reams, Clifford A. Betts and 
Nathan W. Dougherty at the annual dinner 
Dean Terrell spoke at the dinner, compli 
menting the Section for its activity and 
interest in the Society and hailing the work 
of the Local Sections, Students Chapter and 
Junior membership, which he called ‘the 
grass roots’ of the Society. A square dance, 
led by Ted Kleinsasser, followed the dinner 

The ladies, who were much in evidence 
at all sessions, enjoyed a special program 
that included a trip through the Bearden 
greenhouses of Baum’'s Inc., a card game, 
luncheon and afternoon tea at the home of 
Mrs. Clarence E. Blee. Many of them also 
participated in the Saturday inspection trip 
to the TVA Kingston Steam plant. 

Wylie Bowmaster of Knoxville acted as 
general chairman for the meeting. 
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“Why don’t we 
turn these mapping problems over to AERO?” 


When you need maps quickly for a big new Speedy Agro methods, backed by 35 years 


project, does manpower have you stymied? experience all over the globe, have proved to 
be the solution to many mapping problems—- 


There’s no need to hire new men, in today’s for city planning, railroads, highways, power 
tough labor market, for temporary mapping lines, pipe lines, dam sites and large industrial 
work. Turn the entire survey problem over to developments. 

Arno. There you get dependable maps for en- (ERO engineers will recommend the best map- 
gineering planning and development for one- ping methods for your requirements—execute 
half the cost of ground surveys. And you get the aerial survey quickly and completely, 
delivery a lot faster. Your permanent staff is saving you time, money and manpower. Call 
free for other important engineering problems. us in the planning stage of your next project. 


AIRBORNE MAGNETOMETER SURVEYS A | 


PRECISE AERIAL MOSAICS 
TOPOGRAPHIC MAPS SERVICE CORPORATION 
PLANIMETRIC MAPS 
RELIEF MODELS PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 
Our offiliate is CANADIAN AERO SERVICE, LTD., OTTAWA | 
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Men's Best Friends Too,’ Mr. Ross pointed 
out that the use of diamonds for cutting was 
known as far back as Biblical times and that 
today they figure in every major branch of 
industry, primarily for cutting and accurate 
shaping. Evidence of this is the fact that 
ten million carats of diamonds were used in 
the United States alone in 1952. 


Edgar Snow, vice-president of the Provi- 
dence Section, was principal speaker at the 
Section's November meeting, with a talk on 
the construction of subaqueous vehicular 
tunnels by the shield and compressed air 
method. Slides and movies taken by Mr 
Snow during the construction of the Queens 
Midtown Vehicular Tunnel were used to ex 
plain the various phases of tunnel construc 
tion 


A talk on the geology of the Caribbean 
area by Dr. R. Smith, geologist for the U.S 
Geological Survey, constituted the program 
for the Puerto Rico Section’s November 
meeting. A lively discussion on volcanoes 
and earthquakes followed 


New officers for the San Francisco Sec- 
tion’s Junior Forum, clected at ‘a meeting in 
Oakland on November 19, are James E 
McCarty, president; Daniel Shapiro, first 
vice-president, William B. Wilcox, second 
vice-president; H. Robert Hammill, secre- 
tary; and James D. Coolidge, treasurer 


As a public service, the Seattle Section 
has been advising the city administration 
concerning the qualifications of candidates 
for professional office, and has stated its 
willingness to compile a list of qualified per 
sonnel that might be of assistance in filling 
Officers for 194, elected 
at the November 11 meeting, are Harlan 
H. Edwards, president; Emil C. Jensen, 
vice-president; Richard H. Meese, secre 
tary; and Rolf B. Beck, treasurer 


professional posts 


In a talk acclaimed one of the finest of the 
year, Herbert Humphres, senior materials 
engineer for the Washington State Highway 
Department, discussed “Soils as a Founda- 
tion’ at the Tacoma Section’s November 
meeting Other program features were the 
showing of an Aluminum Company of Can 
ada film on the Kitimat Project and the 
election of new officers Horace |]. Whitacre, 
president: Charles C. McDonald, vice-presi 
dent; snd Harold A. Hagested, secretary 
treasurer 


Secretaries were briefed on the finer points 
of being helpful to the boss at the Sacra- 
mento Section’s second annual “Secre 
taries’ Day,” celebrated at the November 10 
luncheon meeting. The speaker was Mar- 
ion Lamb, who described the secretarial 
training program available at Sacramento 
State College, and gave good advice to the 
163 secretaries escorted to the luncheon 
meeting by their engineer bosses. The 
obligations and duties of the civil engineer 
Erman A_ Pearson, 


were stressed by Dr 
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professor of civil engineering at the Uni- 
versity of California, in the featured address 
at the November meeting of the Section’s 
Central Valley Subsection. In Dr. Pear- 
son's opinion, the increasing demands on the 
civil engineer will eventually result in the 
necessity for a five-year engineering curric- 
ulum for the engineering student. 


ASCE President Daniel V. Terrell was 
guest of honor and speaker at a luncheon 
meeting of the San Antonio Branch of the 
Texas Section held on October 29, and at a 
dinner meeting of the Fort Worth Branch on 
November 2. Speaking on Society activi 
ties at national level, Dean Terrell said that 
to prevent curtailment of operations, “cor 
rection of the amount of dues paid by Soci 
ety members is an immediate need." At 
the Fort Worth meeting, C. M. Davis re 
ceived a certificate honoring him for his 
services as president of the Texas Section in 
1934, 


Toll roads more than 100 or 150 miles 
long are not feasible in Virginia, Wilbur S 
Smith, associate director of the Bureau of 
Highway Traffic at Yale University, told 
members of the Virginia Section at the ban 
quet concluding the Section's all-day annual 
meeting on December 4. Mr. Smith, whose 
firm recently made a survey of the feasi 
bility of a toll road in the Richmond area, 
said that traffic is not concentrated enough 
in Virginia to make such routes practicable 
Other features included the presentation of 
certificates of life membership to Archibald 
H. Bell, of Richmond; Guy Bonney, of 
Kinsale; and Harold E. Tobey, of Norfolk 
Honored in absentia was Edgar M. Hastings, 
who received a plaque and citation for his 
services as President of ASCE in 1947. D.C 
Hastings, member of the Section and one of 
the speakers on the technical program, re 
ceived the plaque for his father, who was ill 
and unable to attend. During the business 
meeting Tilton E. Shelburne, of Charlottes 
ville, was elected new Section president; 
C. S. Mullen, James A. Rives, and Stanley 
R. Navas, vice-presidents; Frank G 
Louthan, Jr., secretary; and Stuart Lough- 
borough, assistant secretary. 


Scheduled ASCE Conventions 


ATLANTA CONVENTION 

| Atlante, Ga. 

Hotel Biltmore 

February 15-19, 1954 

ATLANTIC CITY CONVENTION 
Atlantic City, 
Chalfonte-Haddon Hall 

June 14-19, 1954 | 


NEW YORK CONVENTION 
Hotel Statler 
October 18-22 
1954 


Coming Events 


January 1954 


Central Illinois—Annual ladies’ night at 
Urbana, IIL, on January 19. 


Delaware Social hour and dinner meet- 
ing at Hanna's Restaurant, Wilmington, 
January 19, starting at 6 p.m. 


Hawaii—All-day meeting program con- 
sisting of breakfast, technical sessions, 
luncheon and dinner dance, at the Queen's 
Surf, Honolulu, on March 1. For reserva- 
tions write to Mr. Donald S. Austin, Con- 
vention Chairman, Austin and Towill, 
Civil Engineers, 205 Merchant St., Hono- 
lulu, Hawaii. 


Kansas— Mecting in Topeka on January 
15 


Los Angeles — Dinner meeting on January 
13 at 7 p.m. (reservations to be made by 
calling Secretary Martin Duke at Bradshaw 
2-6161, by January 11) followed by a talk 
at the Roger Young Auditorium. The 
Junior Forum will hold a meeting at the 
Roger Young Auditorium on January 13, 
at 6 p.m., and noon luncheon meetings every 
Friday at downtown restaurants with the 
last luncheon of each month at the Engi- 
neers Club. The Soil Mechanics Group 
meets on January 20. 


Maine — Augusta area meeting on January 
25. New Hampshire Branch meeting will 
be an open house at the University of New 
Hampshire, on January 7, with the Student 
Chapter acting as host. 


Metropolitan — Meeting in the auditorium 
of the Engineering Societies Building, 35 
West 39th St., New York, N.Y , on January 
20,7 p.m. Meetings of the Junior Branch 
in the ASCE Board Room on January 15 
and 27, 7:30 p.m. 


Northeastern Annual meeting and elec- 
tion of officers at the Massachusetts Insti- 
tute of Technology Faculty Club, Cam- 
bridge, Mass., on January 25, 5:30 p.m. 


Philadelphia— Joint dinner meeting of the 
Central Pennsyivania Subsection with the 
Engineers Society of Professional Engineers 
at the Civic Club, Harrisburg, Pa., January 
13, 6:30 p.m. 


South Carolina -Annual meeting at the 
Columbia Hotel, Columbia, $.C., January 


Sacramento Weekly luncheon meetings 
at the Elks Temple every Tuesday at 12 
noon 
the Steak 


Tacoma—Dinner dance at 


House on January 15 


* CIVIL ENGINEERING 


| 
| 
| 


@ 


— 


> = 
‘ 


The Newark Housing Authority Project 
will provide 630 apartments in nine 8- 
EN i story and three 3-story buildings. Arch- 
: itects Kruger and Fava, Newark, N. J 
Structural engineer J. Di Stasio and 
J Co., New York City. Contractor Terminal 


"Pay 


and Floors 
.-+ QUALITY CONSTRUCTION FOR MODERN BUILDINGS 


By achieving important savings in time, money and materials, re- 
inforced concrete frame and floor construction has been selected on 
an increasing number of projects across the nation. Another ex- 
ample is the Newark Housing Authority Project, shown above. 


Reinforced concrete allows frame and floor construction to pro- 
ceed simultaneously. This means plumbers, eiectricians, masons 
and other tradesmen can do their jobs as the structural work goes 
ahead. The saving of time is considerabie. 


Competitive bids and cost analyses show that concrete frame and 
floor construction can save up to 40%. Its moderate first cost, 
+ low maintenance cost + long life = true low-annval-cost service. 


Durable, sturdy, firesafe concrete frame and floor construction is ter 
ideal for schools, hospitals, factories, apartment or office buildings. only in United States and Canada. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of portiand cement and concrete through scientific research and engineering field work 
DEPT. #-13, 33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 
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NEWS BRIEFS... 


Resources of the United States Studied 
at Conservation Conference 


Nearly 1,500 persons met in Washington, 
December 2 to 4, at the Mid-Century Con- 
ference on Resources for the Future for an 
examination of the national resources posi- 
tion of the United States. They comprised 
representatives of industry, labor, science 
and technology, and government observers 

Most of the work of the conference was 
done in eight sections, meeting concurrently 
on various aspects of the resources problem. 
The basic topics were the following: Section 
I, Competing Demands for Use of Land; 
Section II, Utilization and Development of 
Land Resources; Section III, Water Re 
sources Problems; Section IV, Domestic 
Problems of Non-Fuel Minerals; Section 
\V, Energy Resources Problems; Section VI, 
U.S. Concern with World Resources; Sec 
tion VII, Problems in Resource Research; 
Section VIII, Patterns of Cooperation. The 
Land Resources Section had the largest 
attendance, with the Water Resources Sec- 
tion a close second 

rhe opening session was a general meeting 
of the entire conference, for a panel discus- 
sion of a paper, “A Mid-Century Look at 
Resources,"’ prepared by the Brookings 
Institution as a basic approach to the gen- 
eral and specific problems. President Eisen 
hower greeted the participants at a luncheon 


on Wednesday, December 2, expressing his 
profound interest in conservation, which he 
defined as “use without waste.” There 
were panel discussions, at two general din- 
ner meetings, December 2 and 3, on control 
of public lands and world resources. The 
final session, also, was a general meeting, 
at which summary reports were presented 
on the work of the eight sections. After 
editing and further review, the papers will 
appear in a complete published report of 
the Conference to be issued early in 1954. 

The Conference was sponsored by the 
Ford Foundation, former Ambassador Lewis 
W. Douglas serving as general chairman 
The host organization— Resources for the 
Future, Inc.is a private corporation 
fostering research and education in natural 
resources. Its board chairman is Horace M 
Albright of New York, president of the U.S 
Potash Co., and former director of the 
National Park Service President and 
executive director is Dr. R. G. Gustavson, 
formerly chancellor of the University of 
Nebraska. 

The Ford Foundation has expended 
nearly $200,000 to date, and it is expected 
that additional amounts will be forthcoming 
for the continuing work of Resources for 
the Future, Ine 


Standards Bureau Upheld 
In Battery Additive Tests 


The National Bureau of Standards has 
been upheld in its battery testing work by 
the Jeffries Committee of the National 
Committee of Sciences. In releasing the 
Jeffries report, Secretary of Commerce 
Sinclair Weeks said the committee's rating 
of the NBS work as “‘excellent”’ and “better 
now than at any time in the past” is “an 
assurance to the public.” The committee 
concludes “That while Pioneers, Inc., 
[manufacturers of the additive} claim that 
AD-X2 [the additive] has substantial merit, 
the relevant data now available to the com 
mittee on the effects of AD-X2 are adequate 
to support the position of the Bureau of 
Standards that the material is without 
merit.” 

ASCE was represented by Dr. Abel 
Wolman, of Johns Hopkins University, on a 
nine-man committee of engineers and scien- 
tists, appointed last spring at the request of 
Secretary Weeks to make an objective study 
of the Bureau. The study was requested 
as a result of a controversy that arose over 
efforts to force the resignation of Dr. A. V. 
Astin, director of the Bureau, because of 
dissatisfaction with the testing of the battery 
additive. As a result of the findings of the 
investigating committees, Dr. Astin is being 
retained as director of the Bureau 


Pittsburgh to Expedite Monongahela River Traffic 


Recent opening of the enlarged and rebuilt Locks No. 2 on the 
Monogahela River at Braddock, Pa., eliminates a barge traffic bottle- 
neck in Pittsburgh's vital waterways transportation system. The 
landward lock can now accommodate fourteen 1,000-ton coal barges 
and a towboat, more than three times its former capacity. The 
locks were rebuilt for the Army Corps of Engineers by the Contract- 
ing Division of the Dravo Corporation. 
problems. In addition to the lack of space for materials storage 
and construction operations, traffic had to be maintained continu- 
ously. Also, water intakes and séwers for the giant Thompson works 
uf the United States Steel Corporation were within the construction 
area and could not be blocked without endangering production. 
The proximity of mainline railroad tracks and instability of the earth 
along the river bank were other complicating factors. 
structing both locks, the contractor had to use a floating plant 
because the only access from land to the site is a narrow road 
through the steel mill. 
and a floating concrete mixing plant was used to produce the 
250,000 cu yd of concrete needed to buiid the locks. Emergency 
dams, installed at the upstream ends of both locks, are used when 
underwater repairs are necessary. The emergency dam for the 
riverward lock also can be manipulated to permit passage of flood 
waters during extremely high river stages. About four and a half 
years were required for the project, which cost $17,200,000. 
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Engineers’ Starting Salaries 
Up 11 Percent This Year 


Results of a recent survey conducted by 
the Cooper Union indicate that nearly one 
out of five of its June 1953 graduates from 
the School of Engineering decided to con- 
tinue studying in graduate institutions de 
spite the lure of an easy job market and the 
unprecedented high level of salaries now 
being offered to graduate engineers 

The survey, conducted by Prof. Herbert 
F. Roemmele, industrial relations officer 
and dean of students, showed that the re 
mainder of the graduates from the Day Ses- 
sion of the School of Engineering received 
Starting salaries averaging $360 a month, or 
$4,320 a year -an increase of 11 percent 
over last year’s average. In the Evening 
Session graduating group, all of whom were 
employed during their attendance at the 
school, he found an average salary of 
$5,712 —-an increase of 10 percent over last 
year's average for a similar group. Several 
members of the class were earning as much 
as $8,700 per year. 

As an indication of the growing demand 
for engineers, Professor Roemmele pointed 
out that during the past year there has been 
an increase of more than 28 percent in the 
number of personnel officers from engineer- 
ing firms visiting the Cooper Union to inter 
view graduating seniors 


New York City to Have 
Large Convention Hall 


Redevelopment of part of the Columbus 
Circle area in New York as a combined 
convention hall and apartment house proj 
ect will get under way following recent 
acquisition of the site by the city. The 
Triborough Bridge and Tunnel Authority, 
which will be in charge of the project for the 
city, has contracted with the architectural 
firm of Leon and Lionel Levy for the prepa 
ration of detailed plans and specifications 
for the “Coliseum,"’ as the project will be 
called. Many different studies of the fa- 
cade of the building have already been pre 
pared and are being considered by an Ad 
visory Committee employed by the Au- 
thority 

A proposed sports arena portion of the 
project was dropped more than a year ago 
when it was decided that the westerly half 
of the two-block area would be used as the 
site of a new apartment development. The 
Coliseum itself will consist primarily of a 
large convention hall to house business 
shows and commercial exhibits, many of 
which have been bypassing New York be- 
cause of the inadequacy of its accommo- 
dations. The project will also include a 
large parking garage to accommodate visi 
tors to the hall and relieve the traffic prob- 
lem in the area. Stores and other features 
required to make the project financially 
sound will be decided upon later. 

Completion of the building is scheduled 
for the fall of 1956 
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Belgian airplane hangar recently completed in Brussels provides an area 502 ft wide by 
216 ft deep. The main feature of the steel roof is a single prestressed-steel truss, unique in 


design, having two equal spans of 251 ft. 


It is prestressed with two sets of 64-wire, high- 


strength steel cables, one set anchored at each of the lower ends of the truss, and extending 
over the central support, to terminate at about the third point of the other span. According 
to Prof. Gustave Magnel, M. ASCE, who designed the hangar and developed the theory, a 
conventional truss would have cost 7.5 percent more at the present price of structural steel 
and steel wire in Belgium. The prestressed truss supports secondary trusses, which span 
16] ft from the back-wall columns of the hangar and cantilever 55 ft beyond it to the door 
opening, thus providing 2'/. acres of floor space with but one intermediate support. 


Federal-State Highway Relations Studied 


Continuation of the long-range highway 
program developed by state and local gov- 
ernments with federal aid is advocated by 
the Chamber of Commerce of the United 
States in a report entitled Highway Con- 
struction— Federal-State Relations, published 
by its Construction and Civic Development 
Department. Recognizing that, without 
federal aid, ‘“‘each of the 48 states might well 
have built an independent highway system, 
giving little thought to neighboring states 
and resulting in a hodgepodge highway net 
work with duplication of facilities and serious 
inadequacies," the report primarily makes 
available background information on the 
role of the government ir the nation’s 
highway program 

The Chamber of Commerce policy in the 
field calls for administration of all federal 
aid for highways by a single federal agency 
working through the state highway depart 
ments. “Allotments of federal aid among 
the states,"’ it says, ‘should be confined to 
the roads used primarily by traffic in inter 
state commerce, and should, among other 
factors, give adequate consideration to traf 
fic volume and needs thereon.” Matching 
of federal aid in not less than equal amounts 
by state funds should be required, the Cham 
ber of Commerce concludes. 

Total federal-aid highway authorizations 


for the fiscal years 1917 through 1955 come 
to $7,060,000,000. For comparative pur 
poses, the appropriation for each fiscal year 
is given in the following tabulation: 


Vuar 
1037 $125,000 
1038 200 000, 
200 000 


Fisear 

Vuar ToTaL 
1917 5.000 000 
10,000 000 
65 000 000 


1940 . 135,000 
1041 160,000 
142 137,500, 
1943. 137,500, 
1944. 

1045 

500 

1947 500 

1048 500, 


1920 05,000 000 
1921 000 000 
1922 5.000 000 
1923 50 000 000 
000 000 
1925 5,000 000 
1926 5.009 000 
1027 5,000 000 
1928 5000 000 
5,000 000 


1950 450 000 
1951 450 000 
1952 500 000 
1953 500 000 
575,000 
1955 575,000 


1930 5.000 000 
1931 25 000000 
1932 25.000 000 
1933 25,000 000 
19035 
1936 125 000 000 

Copies of the study, priced at 10 cents 
each and $5 in bulk lots of 100, are obtain- 
able from the Construction and Civie De- 
velopment Department, Chamber of Com- 
merce of the United States, Washington 6, 
DC 
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Centralized terminal facilities for al] buses serving the metropolitan airports were opened 
to the public on December 2, with dedication of the new East Side Airlines Terminal and 
Parking Garage in New York. Built for the city by the Triborough Bridge and Tunnel Au- 
thority at a total cost of $6,800,000, the project was designed to relieve tratlic congestion in 
the vicinity of the central ticket offices on 42nd Street by taking the airlines buses off the 
streets, The terminal building consists of a street-level storage and maintenance garage 
for the buses; a main floor with a large central public waiting room surrounded by ticket 
counters and loading and unloading space for buses; and a mezzanine containing similar 
facilities for the foreign flag lines. The roof, reached by a ramp, is a public parking place 
with space for 275 cars. Located at 37th Street, near the Manhattan entrance to the Queens- 
Midtown Tunnel, the terminal is convenient to the arterial highway system extending from 
the tunnel to International and La Guardia airports. William Wilson, M. ASCE, was con- 
sultant on design and construction to the Triborough Bridge and Tunnel Authority, and 
S. S. Silberblatt, Inc., was general contractor on the project . 


Faced with a sudden need for plant expansion, the L. B. Foster Company, manufacturer of 
stee! sheetpiling, railroad trackage, structural pipe and of the Foster Portable Pier, a patented 
development, utilized its own pipe fabrication facilities and its own stocks of structural pipe 
to erect an addition to its Chicago plant. Construction of the addition, which is 160 ft long 
and 38 ft wide and provides about 6,000 sq ft of manufacturing space, required a month. 
Plans for a conventionally designed building using structural shapes were discarded when it 
was found that fabricated steel would not be available in time to permit completion of the 
building to meet production schedules. Standards | '»- to 9-in. steel pipe was used instead 
of structural shapes for all columns, trusses, joists, and bracing. Field erection bolts were 
used in the erection of the pipe frame to permit disassembly and re-erection of the building 
in another location, if desired. Corrugated siding was used for wall construction, and the 
roof is prefabricated stee! roof decking. 
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Engineering Registration 
At M.L.T. Reported High 


A total of 5,129 students registered for 
the opening of the current academic year 
at the Massachusetts Institute of Tech- 
nology, according to figures just released 
by Jeseph C. MacKinnon, M.1.T. registrar 
This total, he said, represents an increase 
of 55 students over last year's registration. 
However, this year's entering class numbers 
843, compared with 937 in the freshman 
class a year ago, and only this year’s sopho- 
more class is larger than the corresponding 
group of the 1952-1953 academic year. 
The tentative registration figure of 1,924 
graduate students marks a new high in 
M.L.T. history. 

The department of electrical engineering 
continues to have the largest enrollment, 
with a total of 1,003. The departments of 
mechanical and chemical engineering follow, 
with 602 and 553, respectively 


Alaska Defense Construction 
Is 70 Percent Complete 


Approximately $550,000,000 in military 
defense construction has been turned over to 
the Army and the Air Force by the Alaska 
District of the Corps of Engineers since 
the Alaska District was established in 1946, 
and an estimated $238,000,000 in defense 
projects remains to be built under the 
Alaska construction program 
These figures are released by Col. L. H 
Foote, District Engineer, in a review of 
accomplishments and plans of the Alaska 
District 

Total construction to date, plus the pro- 
posed defense building. for the remainder 
of the program, will amount to about 
$788,000,000, Colonel Foote said. Included 
in the overall total are $158,000,000 in 
projects now in various stages of construc 
tion, and $80,000,000 still to be let under 
contract for work on Army and Navy bases 
throughout Alaska. Not all the funds for 
the construction have been 
authorized at this time, he said 


defense 


proposed 


Chicago Bridge & Iron Co. 
Opens New Sales Office 


Opening of a new Western sales office in 
Salt Lake City, Utah, on December 1, is 
announced by the Chicago Bridge & Iron 
Co. J. Graham Daniels, J. M. ASCE, has 
been transferred from Tulsa, Okla., to take 
charge of the new office. The company’s 


other offices in the West are located in San 
Francisco, Los Angeles, and Seattle 
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Sewage and Water Works 
Authorized by NPA in 1952 


Data on water and sewerage construction 
authorized for major cities during 1952 by 
the National Production Authority have 
been made available in tabular form by the 
Water and Sewerage Industry and Utilities 
Division, one of 25 divisions in the recently 
established Business and Defense Services 
Administration, successor agency to the 
NPA. 

During the period October 31, 1951, to 
December 31, 1952, the NPA authorized 
construction of water works totaling $510,- 
367,000 in cities of 25,000 and over in the 
United States, Hawaii, and Puerto Rico. 
The number of individual projects was 221, 
and the average cost per project was 
$2,309,000. Sewage works authorized dur- 
ing the same period for cities of 25,000 
population and over came to $516,353,000. 
There were 134 such projects, and the 
average cost per project was $3,854,000. 
Inquiries concerning the tabulations for the 
two types of works should be addressed to the 
Business and Defense Services Administra- 
tion, Department of Commerce, Washington 
25, D.C. 

The Water and Sewerage Industry and 
Utilities Division wil] be made a clearing 
agency, through which water and sewerage 
problems can be viewed in proper perspec 
tive by both industry and the government 
The Division will work extensively with 
other government departments, such as the 
Public Health Service and the Geological 
Survey 


Fellowships in Jet 
Propulsion Available 


In order to find and train outstanding 
men for basic research and leadership in the 
development of rockets and jet propulsion, 
the Daniel and Florence Guggenheim 
Foundation is awarding fellowships for 
graduate study at Guggenheim Jet Pro 
pulsion Centers at two universities -Prince- 
ton and the California Institute of Tech 
nology. A total of $18,000 in stipends is 
available at each institution. The fellow 
ships have an annual value of from $1,000 
to $2,000, plus tuition, for study toward 
advanced degrees 

The fellowships are open to college gradu- 
ates with suitable engineering or scientific 
undergraduate preparation Candidates 
must have outstanding technical ability, 
demonstrated qualities of leadership, and 
deep interest in the proposed field of study 
Applications must be received by March 1, 
1954, and will be acted upon by April | 
Descriptive booklets and application forms 
may be obtained from the Daniel and Flo 
rence Guggenheim Foundation, 12) Broad 
way, New York 5, N.Y 
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Samples of 2,000-year-old concrete — still in 
serviceable condition—are displayed by 
Henry L. Kennedy, M. ASCE, president of 
the American Concrete Institute, who 
brought them to the United States from Italy. 
Beiieved to be the oldest known example of 
hydraulic concrete, the samples were taken 
from piers that once supported a large wharf 
in the Bay of Pozzuoli near Mt. Vesuvius. 
The wharf was built during the reign of the 
Roman Emperor Caius Caesar Caligula 
12-41 A.D.), and the piers have been sub- 
merged since that time. Prior to discovery 
of the wharf it was believed that the ancients, 
who normally builtsuch structuresof masonry, 
had not learned the secret of making hy- 
draulic concrete. According to Italian 
concrete technologists, who presented the 
samples to Mr. Kennedy during a recent 
trip abroad, Roman engineers probably dis- 
covered by accident that the volcanic ash 
from Mt. Vesuvius would react with lime to 
make a cement that would harden under 
water. 


Concrete Withstands Ravages 
of Twenty Centuries 


High Construction Levels 
Forecast for 1954 


Expenditures for new construction are 
expected to total about $34 billion, in 1954, 
slightly (2 percent) less than the mecord 
volume of nearly $34°/, billion evident for 
1953, according to outlook estimates pre 
pared jointly bv the Building Materials and 
Construction Division of the U.S. Depart 
ment of Commerce and the U.S. Labor De 
partment’s Bureau of Labor Statistics 
Though the joint agencies foresee a mild 
contraction in private construction in the 
coming year, indications are that publicly 
financed activity will about equal this year’s 
volume. It is estimated that private ex 
penditures in 1954 will total $22.8 billion, 
and public outlays, $11.2 billion 

Private housing and industrial plant are 
expected to decline along with farm con 
struction and defense facilities (public in- 
dustrial and military installations). These 
decreases will be largely offset, however, 
because of extensive backlogs and constant 
pressure for the types of construction needed 
to serve the mobile and fast-growing popu 
lation and the spreading suburban communi- 
ties that have mushroomed since the war 
utilities, stores, schools, churches, recrea 
tional facilities, and roads 

In assessing the prospects for construction 
activity in 1954, the two agencies have as 
sumed no significant change in the interna- 
tional situation and continuing high levels 
of employment and personal income, but a 
slight easing in the general economy and 
some rise in unemployment It was antici 
pated also that about a million new non 
farm dwelling units (including 25,000 public 
will be started, that mortgage funds will be 


adequate, and that building costs will vary 
little from current levels 

Commercial, religious, and educational 
(public and private) building, as well as 
privately owned public utilities and highway 
construction, are all likely to reach an all- 
time high in dollar volume in 1954. 
Churches, schools, utilities, and highways 
should also set new records in terms of facili- 
ties actually put in place (expenditures ad- 
justed for price changes), but physical 
volume in commercial building will be con- 
siderably under the amount installed during 
the flourishing nineteen twenties 


Essay Contest for Young 
Engineers Announced 


“Why be an engineer,”’ the Engineering 
Societies of New Engiand ask in their 
current Journal. A good answer to this 
question, they say, may earn young en- 
gineers prize money and recognition in an 
essay contest. Eligible are all members of 
the ESNE who will not have reached their 
30th birthday by March 1, 1954. The 
topic, “Why Study Engineering?" will have 
for its purpose acquainting qualified stu- 
dents of high school age and their teachers 
and parents, with the profession. There 
will be three prizes of $50, $30, and $20 

Detailed instructions on the contest, 
which will close March 1, will be available 
in a forthcoming issue of the Journal 
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November Construction Expenditures 


Set Record for the Month 


Expenditures for new construction de 
clined less than seasonally in November to 
$3 billion, and both public and private ac 
tivity were at new record levels for the 
month, according to preliminary estimates 
of the Building Materials and Construction 
Division of the U.S. Department of Com 
merce and the U.S. Labor Department's 
Bureau of Labor Statistics. Most major 
construction categories continued strong 
for the time of year, the joint agencies note, 
with commercial building showing a contra 
seasonal rise to an all-time monthly high 

Private spending for residential building 
remained above the billion-dollar level for 
the seventh consecutive month, and was 
about the same as in November 1052 
Dollar volume for the month was well under 
a year earlier for (public and private) indus 
trial and hospital building, farm construc 
tion, public housing, military and naval 
facilities, and conservation and develop 
ment work. These declines were more than 
offset, however, by gains in all other types 
of construction activity, including most 
kinds of non-residential building, public 
utilities, and road construction. Commer 
cial building, especially, was substantially 


above the year-ago level, exceeding the 
November 1052 figure by more than two 
thirds 


Total expenditures for new construction 
put in place during the first cleven months 
of 1955 amounted to $32.1 billion, a gain of 
7 percent over the same 1052 period. Phys 
ical volume (expenditures adjusted for price 
changes) also was up from 1052, by about 


percent 

Thus far in 1053, nearly $10 billion has 
been spent for new private non-farm hous 
ing 
uary-November 1052 period 


about 6 percent more than in the Jan- 
Dollar out 


lays for home improvements in the form of 
additions and alterations were also up by 
6 percent from last year, when the first 
eleven months are compared, while expen 
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Construction expenditures decline less than 
seasonally in November to $3,000,000 total 
an all-time high for the month as shown in 
Department of Commerce curves. 


Work Progresses on Santa 
Ana-Hollywood Freeway 


Aerial view of Santa Ana-Hollywood Free. 
way, part of the Los Angeles Freeway Sys- 
tem under construction, shows heavy traffic 
using detours around site for Alameda Street 
grade separation. In the background there 
is a four-level interchange structure, with 
Harbor Freeway extending to the left and 
Arroyo Seco Parkway to the right. Sixty 
construction contracts have been awarded 
for the 32-mile route that extends between 
the Los Angeles Civic Center (foreground) 
and Santa Ana. Expenditures for rights of 
way and construction are over $45,000,000 
to date. With one minor exception, the 
route will be opened all the way from Los 
Angeles to and through the City of Santa 
Ana in early 1954. Photo courtesy ‘Cali- 
fornia Highways and Public Works.” 


ditures for non-housekeeping residential 
building (hotels, motels, and dormitories) 
were almost half again as great. 

Following the establishment and growth 
of new communities, commerical, reiigious, 
and educational (public and private) build- 
ing, as well as privately owned public util- 
ities, highways, and sewer and water facil- 
ities, each rose substantially over the year, 
and each reached an all-time high in terms 
of dollar volume for the January- November 
period 

Private spending for industrial plant ex- 
pansion was just a little below the record 
1952 total for the first eleven months, and 
public outlays for industrial building (in 
cluding atomic energy facilities) were 8 
percent higher. Construction of military 
and naval facilities nearly equaled last year's 
January-November volume, which was a 
postwar high On the other hand, public 
housing was down by 15 percent, and hos- 
pital building (public and private combined ) 
decreased 23 percent, reflecting the decline 
in federally aided or subsidized programs, 
and the completion of veterans’ hospital 
buildings 


Sanitary Clean-Up of 
Ohio Valley Reported 


Cleaner streams in the Ohio River Valley 
are fast becoming a reality, according to the 
fifth annual report of the Ohio River Valley 
Water Sanitation Commission, presented 
to the governors of the states in the Valley 
on December 1. The states are signatories 
to a compact, as a result of which the Com 
mission was established in 1048 to coordi 
nate a regional campaign of river clean-up 

The record for municipalities in the Ohio 
Valley shows that 43 percent of the sewered 
population of 9,320,000 is now receiving 
some form of treatment. During the past 
vear 74 sewage treatment plants or addi 
tions to plants, serving a population of al 
most S0O,000, were either placed in oper 
ation or under construction. Equally im 
pressive, the report notes, is the status of 
industrial-waste installations, which show 
that two-thirds of the industries discharging 
directly into the streams of the basin are 
now operating control facilities 

“Five years is a short time in a campaign 
of interstate pollution control when we con- 
sider the problem has been more than fifty 
vears in the making,” said Edward J 
Cleary, M. ASCE, executive director of the 
Commission, in the report to the governors. 
None the less, he asserted “in this brief 
period, new pollution has been curbed, ex- 
isting pollution is being decreased, and the 
trend of half a century has been reversed.” 

Copies of the report may be obtained from 
the Commission at 414 Walnut Street, 
Cincinnati 2, Ohio 
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Mobile Soils Lab Expedites Construction Projects 


A single answer to many construction 
control problems—such as loss of time in 
getting soil samples to a central laboratory 
and in awaiting reports on them; loss of 
moisture content attending the transporta- 
tion of samples; and the expense of all the 
steps involved in sample shipping —is found 
in a single piece of equipment, a mobile 
soil-testing laboratory. 

In this laboratory, manufactured by Soil- 
test, Inc., of Chicago, and called Mobilab, 
the engineer can perform standard soil tests 
for grain size, liquid limit, plastic limit, 
shrinkage limit, specific gravity, compaction, 
field testing, California Bearing Ratio, un- 
confined compression, load bearing, and 
permeability. (Special units can be equipped 
for consolidation and triaxial testing of 
soils or for tests of asphalt, bituminous ma- 
terials, and concrete.) He can be at the job 
site and in the lab at the same time, and he 
can cover several jobs during the work week 
He can test samples at the point of extrac 


tion and, in some cases, run simultaneous 
lab and field tests for comparative results 

The van panel body is insulated with 2 in 
of Fiberglas on the sides and | in. on the top 
It has a finished plywood interior 12 ft long, 
7 ft wide, and 6 ft 8 in. high, which is lighted 
and ventilated. It contains its own com 
pressor system for operating the 100-gal 
washwater, and the 25-gal distilled-water 
tanks. Other equipment includes a vacuum 
pump and an electric generator set which 
supplies the six double outlets, and lights 
the laboratory independently of the truck- 
lighting system. Mobility is provided by 
the latest Ford F-600, two-ton, 106-hp V-8, 
with a 154-in. wheelbase and a gross vehicle 
weight of 16,000 Ib without equipment 
On the right side there is a S.A.S. 6-v power 
take-off. 

Material from which this item was pre 
pared was provided by M. D. Morris, A.M. 
ASCE, Eastern representative of Soiltest, 
Ine 


New Swiss Tripod Expedites Surveying 


To do away with all the unnecessary 
manipulations around the transit with an 
optical plummet, the Kern Company of 
Aarau, Switzerland, in business since 1819, 
has developed a so-called tilting plate 
tripod. This tripod has a plate, mounted 
on gimbals, built into the head. The plate 
which serves as a base for the instrument, 
can be leveled by means of a set of tiny cross- 
levels countersunk into its surface, and 
secured by three small locking screws 
This gives the transitman a _ sufficiently 
horizontal surface on which to shift his 
instrument around so that the small amount 
of fine leveling which may be necessary (due 
to the difference in sensitivity between the 
small cross levels of the tripod head and the 
plate level of the theodolite) will not throw 
the instrument off the station point. With 
the tilting plate tripod, the only difficulty is 
in setting it up close enough over the point so 
that the lateral play is sufficient to center 
the instrument, 

The Centering Tripod does three things 
for the surveyor, simultaneously, simply, 
and fast: 

1. It centers the instrument over the 
station point, mechanically (not optically; 
the optical plummet is not used), and in a 
matter of seconds, with an gccuracy of 0.02 
to 0.04 in. 

2. It roughly levels the top of the tripod 
head, within 2 to 3 minutes of arc, auto- 
matically 

3. It is calibrated to show the height of 
instrument (H.I.) automatically -that is, 
the height from the station point to the 
horizontal axis of the theodolite with a range 
from 3.8 to 6.0 ft. This is particularly con 
venient for topographic work 

The Centering Tripod is basically a ball- 
and-socket head tripod, with a centering 
device. The tripod head (2 and 2’) has 


two spherical surfaces (r, R) with different 
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radii, but the same center of curvature 
The upper and lower spherical surfaces are 
separated and mounted in such a manner 
that the head can be shifted horizontally in 
all directions on the stationary tripod plate 
(1). The upper spherical surface (shorter 
radius) carries the movable support plate 
(3) with a bayonet type safety lock (7) and 
a centering sleeve for the instrument. A 


Centering Tripod is basically a ball-and- 
socket tripod, with a centering device. The 
explanation of its operation is given in the 
item. 


Mobile soils laboratory can be working 
part of a construction job, saving engineer's 
time and helping to improve quality of 
finished product. Postwar Japan was among 
the first to put to practical use the develop- 
ment of such a laboratory. 


rigid shank (4) reaches downward from the 
support plate (3) through the tripod head 
and is connected, at its lower end, with a 
bowl-shaped clamping plate and a tighten- 
ing sleeve (6), which rests against the lower 
(longer radius) surface (2°) of the tripod 
head. The continuation of the extension 
shank is a telescopic centering rod (4°) with 
an adjustable ‘“‘bull’s-eye” level The 
centering rod is graduated in twentieths of 
a foot for direct reading of the instrument 
height. When the clamp (6) is tightened, 
the support plate (3) is pressed to the tripod 
head (2 and 2’) which in turn is pressed 
against the tripod plate (1), so that these 
parts together form a stable unit. Since 
the support plate is rigidly connected at 
right angles to the centering rod, and the 
centering sleeve on top (7) is concentric to 
the tip of the centering rod, a theodolite 
when placed in position is both roughly 
leveled and accurately centered as soon as 
the tip of the centering rod is placed on the 
station point and the circular level (5) is 
centered. When the nature of the terrain 
makes it necessary, the centering rod can be 
unscrewed. In that case the optical 
plummet or a plumb bob can be used 

A further advantage of both the Tilting 
Plate and the Centering Tripods is that the 
long footscrews of the transits, subject to 
bending and wear, can be el‘minated since the 
rough leveling is done by the tripod head 
On Kern Theodolites they are replaced 
by three leveling knobs These knobs, 
mounted on the side of the base, with their 
axes pointing to the center of the instrument 
have a spiral groove, so that when the knob 
is turned, the cam (and that particular side 
of the instrument) is lifted or lowered, de- 
pending upon the direction of the turn 
This gives the instrument greater stability 
and does away with another classical 
hazard 

Paul Reinhart Co., Inc., 66 Beaver St., 
New York 4, N_Y., is agent for the tripods 
in this country. 
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Most of Ohio Turnpike 
is Under Construction 


The entire 241-mile length of the Ohio 
Turnpike is either under construction or has 
been advertised for letting, with the excep 
tion of a four-mile section that includes 
the route through the northern edge of the 
city of Elyria. Although it had been ex 
pected that the entire project would be 
under contract by the end of 1953, so that 
construction could proceed without delay, 
the Ohio Turnpike Commission has had to 
postpone advertising for bids for construc- 
tion of the Elyria section, pending efforts to 
reach an agreement with the city which is 
opposing location of the project 


Contract Awarded for 
Duwamish River Bridge 


Award of a contract to the General Con 
struction Co, of Seattle, Wash, for con 
struction of the first unit of a new crossing 
of the Duwamish River in Seattle is an 
nounced by the Washington State High- 
way Commission. The amount of the con 
tract for this first unit is $1,387,655. The 
estimated cost of the bridge is $6,500,000. 

The present contract involves the con 
struction of partially supported cellular 
piers that will form the foundation for a 
four-lane steel bascule structure, to be con- 
structed under a subsequent contract. The 
cellular piers are designed to provide a buoy 
ant effect that will offset the difference be 
tween the safe carrying capacity of the 


foundation material and the total dead and 
live load of the structure 


Contracts Awarded for 
Turnpike Extension Job 


Work on the Newark Bay-Hudson County 
extension of the New Jersey Turnpike will 
proceed, following award of contracts total 
ing $6,690,390, to the lowest bidders, ac 
cording to an announcement from the New 
Jersey Turnpike Authority. The Merritt 
Chapman & Scott Corp, of New York, 
received two contracts -cne for $1,876,600 
for furnishing west approach land piers for 
the Newark Bay crossing of the extension, 
and the other (at $879,540) for the east 
approach land piers. The Dravo Corp., 
of Pittsburgh, was awarded a contract in the 
amount of $3,934,250 to construct the river 
piers for the Newark Bay Bridge 

The contracts are the first to be awarded 
on the Turnpike extension project, which 
will connect to the Newark Airport inter- 


change, cross Newark Bay into Bayonne 
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and Jersey City, and provide direct access 
to the Holland Tunnel. The project is 
designed to provide traffic relief for over- 
crowded Hudson County and to reduce 
travel time between Jersey City, Bayonne, 
and Newark, and lower Manhattan 


COLUMN 


R. ROBINSON ROWE, M. ASCE 


“Happy New Year,” mumbled the Pro- 
fessor, as if he didn't mean it or was thinking 
of something else. 


Joe Kerr knew. “Stop wondering,” he 


said, “whether you fooled me with your 
cubical measuring tank. You didn't. From 
a tabulation of your data: 
H T V ST/AH AV/AH 
0 0 0 
4 12 
16 48 
21 63 
7 79 237 
38.3 115 


104 582 


where // is the stage and V the volume in 
the tank after T sec, I thot at first the tank 
was leaking, at a rate increasing with the 
stage. But the last column shows there 
could be the same retardation effect if the 
tank was a cube on the outside and a bin or 
hopper on the inside. I fit the data with 

V= + 12114? — 2,788/7). .(1) 


{=dV/dH = 


+ 242211 — 2,788). (2) 
Then from (2), when H = 10, 4 = 143.5, so 
I suppove the water had nearly reached the 
top of the hopper bottom in a 12-ft cube. 
It would take 06 sec more to fill the 287 or 
288 cu ft up to H = 12, so the total time 
was 2) sec.” 

“Joe really made a nice try,"’ conceded 
Cal Klater, “but he overlooked the negative 
values of V and A for small H. He also 
overlooked Professor Neare's deliberate 
oversight in not specifying a plumb tank. 
So I say the cube was cockeyed to the second 


degree, for which the liquid contents are: 


fH? — (H —ayp— 
bab 


(H — + (H —a — 


where s is the edge of the cube, // is the slope 
stage along an edge from the bottom corner, 
and H = a,b, and a + 6 when the other bot- 
tom corners are awash, it being understood 


that negative terms are to be ignored. Now 
iff =4> a, 
<2 
48 = (4) 
bab 
and s*/tab = 3/4. Then if H = 7 is be- 


tween a and b, 


— (5) 


(7 
anda = 4. Finally if HW = 10 is between 
banda + 


582 (10 — 4) — (10 — 
andb = 8. Sos? = = = 
12, making the volume of the cube 1,728, 
which would take 576 sec to fill.” 

“You forgot it was cockeyed and uncov- 
ered,” sniped Joe. 

“Oh, oh,” blushed Cal. “With a +4 
12 = s, the tank would overflow when half 
full, or when 7 = 288 sec.” 

“IT was nearer,”’ crowed Joe 

“Let's all laugh,” suggested the Professor, 
“and try a new one with smaller numbers 
and a bigger name, like the isoscelezium. 
Jim Nast has one in hisrumpus room. It's 
a trapeze with a 3-ft cross-bar on 3-ft rope 
suspenders hung from ceiling hooks 6 ft 
apart, forming an isosceles trapezium. 
When Jim hangs on one end of the cross-bar 
and his father weighing three times as much 
hangs from the other end, how much higher 
is his end than his dad's?” 


h = 


[Unblushing Cal Klaters were: Flo Ridan 
(Charles G. Edson), Ignor Antinuff (Paul 
Hartman), Stoop (John L.) Nagle, Don'T 
(Donald Thayer), and Sauer Doe (Marvin 
Larson }.| 


Cal calibrated the cockeyed cube 
to overtlow when half full. 


FIG. 1. 
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It’s the installed cost that counts! And that is where Armco 
Corrugated Metal Pipe saves you time and money. 

Let’s see why. Long sections of Armco Pipe, compared to 
short-section rigid pipe, reduce the number of joints required by 
80 per cent or more. There are fewer sections to lay, line and 
join with no delay for curing. Handling is easier. And thanks to 
the strength of corrugated metal, there is less chance for breakage. 
No wonder you can speed the job and save money in the bargain. 
Armco Corrugated Metal Pipe is supplied in diameters from 

8 to 96 inches. Lengths range up to 24 feet. Bituminous coatings 
or Aspestos-BONDED Pipe protect against severe corrosion. 
Write for illustrated catalog. Armco Drainage & Metal 
Products, Inc., 1444 Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. In Canada: write 
Guelph, Ontario. Export: The Armeo International Corporation. 
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DECEASED 


James Wadsworth Armstrong (M. ‘!1!), 
age 85, former filtration engineer with the 
Baltimore City Water Department, died 
on October 20, at Bradenton, Fla., where 
he had been residing since his retirement in 
1937. Mr. Armstrong had been with the 
water department for 25 years. Earlier 
he was associated with Hering & Fuller, 
of New York City, and with the Sewerage 
and Water Board of New Orleans 


Norman Collyer (M. '18), age 72, con 
sultant to Paramount Pictures, Inc, 
New York, N.Y. since his retirement 
several years ago from active duties as 
assistant secretary, died in New York, on 
October 16. He had been continuously 
connected with the organization since 1920 
A civil engineering graduate of Stanford 
University, Mr. Collyer originated and 
directed the student system of the Southern 
Pacific Railroad, and served as director of 
the government program for the “training 
and education of drafted men” during 
World War I 


Thomas Marsh Davis (M. ‘5!), age 71, 
who retired in 1951 as district engineer 
for the US. Bureau of Public Roads at 
Portland, Oreg, following 34 years of 
service, died at his home in Portland on 
October 23. Earlier (1915 to 19017) Mr 
Davis was with the Oregon State Highway 
Department, and he had been highway 
engineer for Klickitat County (Washington), 
He attended the Armour Institute of 
Technology 


Howard Augustus Fitch age 
85, president and founder (1007) of the 
Kansas City Structural Steel Co, Kansas 
City, Kans, died on November 2. Prior 
to the organization of his company, Mr 
Fitch was employed by the Gillette Herzog 
Manufacturing Co. and the Minneapolis 
Steel & Machinery Co, of Minneapolis, 
Minn, and the King Bridge Co, Cleveland, 
Ohio 


John Laurens Guest (M ‘%)), age 54, 
since 1045 consulting engineer and head of 
John L. Guest & Associates, of Richmond, 
Va., died in that city on January 28, 1955 
Before settling in Richmond in 1982 Mr 
Guest worked in Canada for the Duke 
Price Power Co, and the Aluminum 
Company of Canada. In Richmond he 
was successively employed as an engineer 
by the Virginia Steel Co; J. Binford 
Walford, Architect; the Wise Contracting 
Co.; and the State Department of Educa 
tion He was an alumnus of Virginia 
Military Institute and Cornell University 


Williams Rutherford Hutchins (A M 
30), age 66, head of Williams R. Hutchins, 
Phoenix (Ariz.) firm, died at his home in 
that city on October 10. A graduate of 


the University of Georgia, Mr Hutchins 
served in the Arizona State Highway 
Department as district engineer for 14 
years and was state highway engineer from 
1939 to 1044. 
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Leroy Francis Harza (M. ‘17), age 71, 
president of the Harza Engineering Co., 
Chicago, Ill, died at his home in Highland 
Park, Ill, on November 22. A specialist 
in hydroelectric problems, Mr. Harza 
had been connected as a consulting engineer 
with the investigation, design, and con- 
struction of dams, hydraulic works, and 
hydroelectric projects all over the world. 
These projects included the Santee-Cooper 


Leroy F. Harza 


power and navigation project, the Fort 
Peck Dam powerhouse, and the Loup River 
(Nebraska) Public Power project. He was 
United States delegate to the World Power 
Conference in Berlin (in 1930) and to the 
Fourth Congress on Large Dams in Bombay 
in 1951. Mr. Harza was an alumnus of 
South Dakota State College and the 
University of Wisconsin. Author of many 
technical articles, Mr. Harza won the 
Society's J. James R. Croes Medal in 1950 


Spencer Ainsworth Jones (A.M. ‘45), 
age 63, consulting engineer of Palo Alto, 
Calif, died in Stockton, Calif, on June 2 
Before entering private practice in 1938, 
Mr. Jones was employed as a designer and 
superintendent of construction by C. G 
Jones, Architect, New York, N Y., and the 
Grasselli Chemical Co, Cleveland, Ohio 
For several years he was in the field of 
engineering advertising. Mr. Jones studied 
at Princeton University 


William Walter Lane (M. '27), age 64, 
since 1942 consulting engineer and head of 
Lane & Leeson, Phoenix, Ariz, died at his 
home in that city on November 4. Engaged 
in Arizona state service for many years, 
Mr. Lane held the posts of county engineer 
and chief engineer for the Pinal County 
Highway Commission; deputy state engi- 
neer, chief engineer, and state highway 
engineer for the Arizona Highway Depart- 
ment; and (since 1949) state land and 
water commissioner. He was also president 
and general manager of the Maricopa 
Reservoir and Power Co He attended 
Kentucky Wesleyan College and Kentucky 
State College 


Ojus Malphurs (A M. '45), age 49, struc 
tural engineer with the Corps of Engineers 
at Norfolk, Va., died on December 29, 1952 
In government service since 1932, Mr 
Malphurs had been with the U.S. Coast 
and Geodetic Survey and the Tennessee 
Valley Authority— as assistant and associate 


structural engineer on the Guntersville and 
Watts Bar dams, and office engineer on 
Ocoee No. 3 and Fontana dams. Earlier, 
he was with Knight, Bush & Thompson, 
of Monroe, N_Y., and Dwight P. Robinson 
& Co, of New York, N.Y. He was a 
graduate of the University of Florida. 


Stephen Wood McClave, Jr. (M. '15), age 
73, consulting engineer and a member of 
the engineering firm, McClave & McClave 
of Cliffside Park, N_J., died at his home in 
Englewood, N.J., on November 24. Mr 
McClave attended Trinity College and was 
graduated in 1903 from Princeton Univer 
sity. Mr. McClave’s firm, which he formed 
in partnership with his brother in 1907, was 
engaged on design of the approaches for the 
George Washington Bridge and the Lincoln 
Tunnel and closely identified with major en 
gineering projects in Bergen County 


Wilfred Gillette McConnel (M. '03), age 
84, retired engineer of Stamford, Conn, 
died at his home there on November 22 
A resident of Brazil, Cuba, and Mexico 
for many years, Mr. McConnel had been 
general manager and chief engineer of the 
Cuba Eastern Railroad, the Rio de Janeiro 
Tramway, Light and Power Co., the Sao 
Paulo Tramway, Light and Power Co, 
and construction superintendent for the 
Mexican Light and Power Co, at Necaxa, 
and the Brazil Hydroelectric Co, at the 
Isla de Pombas. Returning to the United 
States in 1923, Mr. McConnel was engaged 
on public utility. and industrial plant 
investigation and reporting, and later was 
with the PWA and FWA in the south 
Alabama area. He retired in 1944 


William Stanton Monroe (M. ‘25), age 
85, former president of Sargent & Lundy, 
Chicago (IIL) construction engineers special 
izing in electric power projects, died in 
September 1953. Mr. Monroe joined Sar 
gent & Lundy in 1900 as chief draftsman, 
was made a member of the firm in 1911, 
and upon Mr. Sargent's death in 1919 
became president--a post he held until 
his retirement in 1939. He was an alumnus 
of Cornell University 


Ray Murray (M. '30), age 77, retired 
engineer of Blue Ridge Summit, Pa, died 
recently. After graduating from the 
Massachusetts Institute of Technology in 
1901, Mr. Murray was employed for six 
vears by the American Bridge Co, and the 
Virginia Bridge & Iron Co. In 1900 he 
joined the Seaboard Construction Co., ad- 
vancing to engineer and manager in 35 years 
of continuous service. He was next engaged 
as a contracting engineer on railroad bridge 
work with offices at Moylan and Blue Ridge 
Summit, Pa. 


Albert Roy Olds (M. ‘19), age 71, since 
1949 owner of ARO Equipment Co, Oak 
land, Calif, died several months ago 
Mr. Olds was manager and then secretary 
of the Industrial Equipment Co., Oakland, 
for more than ten years before establishing 
his own business. From 1909 to 1919 he 
was connected with the Havana (Cuba) 

(Continued on page 92) 
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“For three consecutive years 
now, the accuracy of the Gold 
Cup Regatta course has de- 
pended upon Gurley transits,” 
reports Phil S. Bessor, Regis- 
tered Engineer and Land Sur- 
veyor of Bellevue, Washing- 
ton. “In 1951, '52, and again in 
53, we were commissioned to design and lay 
out the race course on Lake Washington, 
Seattle. In '53, the course was 3% statute miles. 
“Long before the buoys were set, there 
were many technical problems to be solved. 
The course had to be drawn and approved by 
the American Power Boat Association in De- 
troit. Curves had to be far enough from shore 
to prevent spectator mishaps. Naturally, we 
also kept in mind the best possible course for 
spectator viewing—as well as location of under- 
water cables, bridge clearances and the like. 
“The Coast Guard tender Rhododendron 
worked with us in setting the 22 marker buoys 
which were anchored by 1450-pound iron balls. 
We used walkie-talkie communication be- 
tween ground- 
based transitmen 
and the buoy plac- 
ers aboard ship. 
“All buoys were 
set by triangula- 
tion, using three 
Gurleys-—two 
transits on the Se- 
attle shore line, a 
third on Mercer 
Island. All points 
were USC&GS 
monuments. Some 
were set as far 
back as 1901, so 
they were rerun 
and checked. 
Some shots were as great as 7300 feet, and set- 
ups were as long as nine and one-half hours at 


poate 
“Four feet starboard...two 
feet to port”: transitman 
walkie-talkies instructions 
for laying buoys to tender. 
Even in fog, buoys were eas- 
ily spotted with Gurleys. 


“Men behind the buoys”: Phil Bessor (with chart) 
and BMC Lester Green discuss course. Bessor says: 
“We especially appreciated the Gurleys on mile 
shots where accuracy was the same as at 500 ft.” 


a stretch. We worked in hot and cold weather, 
wet and dry—with water as deep as 378 feet. 

“On the morning of the big day, we set up 
again, and checked once more to make sure 
the buoys were still on line. We saw the race 
only through our transits, since we checked 
constantly to see if the markers had moved. 
After the race, the course was again checked 
for the official report. 

“With the great accuracy required, the long 
distance shots, the time and weather and many 
other elements, I was glad to have Gurley 
transits on the job, just as I was when first 
using a Gurley 23 years ago.” 

“The Surveyor’s Notebook” collection is 
packed with unusual stories like this—plus 
many helpful surveying tips and field prob- 
lems. Write for your free copy of Series 2. 


“Want to trade in 

your present instrument?” 
Many surveyors have asked us if it is 
possible to trade in an old transit or level 
on a new Gurley instrument. We will be 
pleased to receive your serial number 
and a brief description of your present 
instrument. Our answer by return mail 
will give details of our offer in your case. 


W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 


GURLEY 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. 
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THE SHOW 
MUST GO ON 


In the theatre of construction, Naylor light-weight pipe 
is constantly proving its performance ability. Take this 
scene from the building of the New York Thruway 
showing a line of 8-inch Naylor pipe feeding air to rock 
drills. Despite the constant battering from flying rock 
and the terrific impact of a fallen tree, there’s no inter- 
ruption in the lines and the show goes on. If this is the 
kind of performance you need for your jobs, write for 
Bulletin No. 507 and get the complete story. 


NAYLOR 


Naylor Pipe Company . 1281 East 92nd Street, Chicago 19, Illinois 
Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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Deceased 


(Continued from page 90) 
Electric Railway Co. He studied at the 
University of Wisconsin 


Erdis Robinson (M_ (9), age 81, retired 
engineer of Columbus, Ohio, died on 
October 13. He was a member of the 
1893 graduating class of Ohio State Uni- 
versity. From 1902 until 1948, Mr 
Robinson was president of a Columbus 
manufacturing firm, the Robinson Houchin 
Optical Company (previously called 5. W 
Robinson & Sons and the Robinson Optical 
Co,) 


Elmer Frederick Schmoll (M. '53), age 
58, structural engineer for the Pennsylvania 
Power & Light Co, at Allentown, Pa. 
died at Bethlehem, on October 15. Mr 
Schmoll had been continuously connected 
with the utility company since 1920 super- 
vising engineering on all structures built 
on its property. He was a civil engineering 
graduate of Lehigh University, class of 
1916 


Forrest Leigh Smith (M. 09), age 73, 
member of the firm, Mason & Smith, of 
Perth Amboy, N.J., died on April 1, 1953 
Engaged in private practice since 1901, 
Mr. Smith was one of the founders of 
Mason & Smith in 1904 At various 
periods he held the civic posts of township 
engineer for Woodbridge, N.J.; city engi 
neer for Perth Amboy; and engineer for 
the boroughs of South River and Metuchen, 
N.J. He was an alumnus of the Cooper 
Union. 


John Little Starkie (M. ‘28), age 69, 
retired railroad engineer, died in Fort 
Worth, Tex., on October 11. Mr. Starkie 
had worked for the Santa Fe Railway 
system for 38 years in Mexico, Kansas, 
Oklahoma, and Texas. He retired in 1950. 


Achille Octave Van Suetendael (M. '16), 
age 70, a member of the New York Stock 
Exchange and senior member of the stock 
brokerage firm bearing his name, died at 
his home in Yonkers, N.Y., on November 
18. Prior to 1982, when he entered the 
investment and securities field, Mr. Van 
Suetendael worked as an architect-engineer 
in New York City and Puerto Rico, and 
served as chief structural engineer in the 
New York State Department of Archi- 
tecture from 1908 to 1917. He held degrees 
from Cooper Union, Columbia University 
and the New York Law School 


James Evert Wark (A.M. '36), age 50, 
for the past two years associate engineer 
with the Washington State Pollution 
Control Commission, Olympia, Wash., 
and a resident of Yakima, died in October 
For several years Mr. Wark was structural 
engineer for the city of Detroit, and from 
1935 to 1951 was associated with the firm 
of Ayres, Lewis, Norris and May, of Ann 
Arbor, Mich, as a partner from 1945 on 
He was an alumnus of the University of 
Michigan, class of 1924 


Alfred Milnes Watson (M. ‘44), age 46, 
architect of Tampa, Fla., died at his home 
in that city on November 10. For several 
years Mr. Watson worked in Chicago, for 
Roberts & Schaefer Co, Universal Oil 
Products, Smith & Brown, Engineers, 
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SS. Beman, Architect, and the Chicago 
Park District. In 1942 Mr. Watson 
moved to Tampa, where he was with 
McCloskey & Co., before starting his own 
practice. He graduated from the Uni- 
versity of Michigan. 


Henry Stanley Witulski (M. ‘%)), age 
58, structural engineer for Sanderson & 
Porter, New York, N.Y, died on October 
29. During his career Mr. Witulski was 
employed as a structural designer by the 
Carleton Co., Inc., New York; Department 
of Public Works, Brooklyn Navy Yard; 
Bayonne Associates, Bayonne, N.J.; and 
the New York City Board of Water Supply 
He was an alumnus of New York Uni 
versity. 


NEWS OF 
ENGINEERS 


Kingsley S. Andersson, commander of the 
Engineer Replacement Training Center, 
Fort Belvoir, Va., has been appointed chief 
of staff of the Engineer Center at Fort Bel 
voir. Colonel Andersson's appointment 
climaxes a 30-year military career as an en 
gineering officer, several years of which have 
been spent at Fort Belvoir 


Cecil H. Barrett, for the past six years 
assistant chief engineer of the Pittsburgh 
(Pa.) Department of Public Works, has been 
named chief engineer to succeed the late 
John D. Stevenson. Mr. Barrett has been 
an employee of the City of Pittsburgh since 


1922 


William D. Broyles resigned on December 
| from his position as designing engineer in 
the Humble Oil and Refining Company's 
refinery engineering division at Baytown, 
Tex., and is now engaged in a private engi- 
neering practice at LO5A East Texas Ave, 
Baytown 


Harold A. Anderson has been elected vice- 
president and assistant general manager of 
the Austin Company, and will join the com- 
pany's headquarters 
staff in Cleveland, 

Ohio, to work directly 
with the president on 
general planning and 
coordination. Con- 
nected with the Aus- 
tim organization since 
1928, Mr. Anderson 
has been vice-presi- 


dent and Eastern 

District manager 
sine 1946. W. G. 

re Harold A. Anderson 


Paton, assistant sec- 
retary and vice-presi- 


dent in charge of the steel fabrication 
division and technical personnel in Cleve- 
land, has been elected secretary and con- 


(Continued on page 94) 
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BOARD OF PUBLIC AFFAIRS 
MILLERSBURG, OHIO 


June 24, 1953 


Simplex Valve & Meter.Co. 
Philadelphia 42, Pa. 


Gentlemen: 
cquired a Simplex Venturi main 1 
r from the City of Wooster, Ohio. This 
eter was sold to City of Wooster on May 4, 1912. 
We plan to install this meter on our main line 
urg, Ohio Water Plant. Will yo 

please send pm 

list for this meter. 

Markings on identification plate are as follows: 
8" Tube 4" Throat #8-43-548-G.D. MSD 38.187 

May 4, 1912 Markings on Cover Plate #546 


Address reply to: C. R. Deitrich, Supt. of W.W. 


Respectfully, 


C. R. Deitrich 


that 
Scmeply, is te long run! 


Simplex Meter and 
Venturi Tube recently 
installed after service 

of over 40 years! 


Write for Free Bulletin No. 500 


Simplex Valve & Meter Company, 
6724 Upland Street, Philadelphia 42, Penna. 


SIMPLEX 


VALVE AND METER COMPANY 
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i LU R 13 AF] | company in 1919 as a structural engineer. 


A. D. Hunter, captain, CEC, USN, for 
the past four years deputy chief of the 
Bureau of Yards and 


Use HOT-POURED | 
Docks, in Washing- 


Para Plastic 4 ton, D.C., assumes 
‘ | ' new duties as com 
manding officer of the 
Naval Construction 


Battalion Center, 
Davisville, R.I., on 


@ Para-Plastic keeps joints sealed under severest con- SEALING JOINTS January 5. In the 
ditions of traffic, temperature " service since his grad- 
uation from the US. 


Naval Academy in 
1927, Captain Hun 
. | A. D. Hunter ter has held assign- 
| ments at naval bases 
in Washington, New York, Hawaii, Rhode 
Island, and Florida. 


@ May be pumped directly into joint from melting kettle By 
@ Para-Plastic “JF” compound impervious to Jet Fuel or 
petroleum solvents used in aircraft 


Use Hot Poured Para-Plastic . . . field-proved to 
be the only effective met hod of sealing joints with 
a high degree of permanence. There's no sub- 
stitute for Para-Plastic . . . nothing equals its 
sealing performance. It's stable, constant in vol- 
ume, won't break down and maintains bond under 
virtually every condition. Para-Plastic can now 
be pumped directly into the joint from the melt- 
ing kettle a fast, simple method of application. 
Write for details on new method and information 
on Para-Plastic and Para-Plastic JF. 


E. Lawrence Chandler, assistant to the 
Secretary of ASCE at Society headquarters, 
has been elected president of the Brown 
Engineering Association, an alumni organi- 
zation. 


Robert A. W. Carleton, president and 
5 | fountler of the Carleton Company, Inc., 
- SERVICISED PRODUCTS CORPORATION New York construction engineering firm, 
ot Y has accepted the general chairmanship of 
6051 WEST 65th STREET * CHICAGO 38, ILLINOIS the Columbia University Engineering Center 
Development Fund Committee, which is 
secking to raise $22,150,000. Mr. Carle- 
ton is an alumnus of the School of Engineer 
ing, class of 1904 


Fletcher Graham is back with the Humble 
Oil Co. Installation Office, Houston, Tex., 
after twenty months at the Patrick Air Force 
Base in Cocoa, Fla 


Harry H. Stirman, director of Public 
Works for Corpus Christi, Tex., has ac- 
cepted a similar position with the city of 


Dallas. 


Fig, 8-124-D 


Two 60° Type M Gates on Relief Cul- 
verts neor Woodward Pumping Station, 


Maurice Parsons recently retired as 
| special assistant to the Staff Public Works 
| Officer, Naval Air Advanced Training Com- 
/ mand, Corpus Christi Naval Air Station 
Mr. Parsons is planning to go into private 
engineering practice after a brief rest 


James W. Darling recently purchased the 
W. P. Kelly surveying service-—-now 
known as the Kelly-Darling Surveying Co 

at Church and Maine Arcade, Orlando, Fla 
Mr. Darling was formerly a civilian engi- 
neer in the Public Works Office of the 4th 
Naval District at its base in Philadelphia 


Herbert A. Davies, vice-president of the 
American Bridge Division of the U.S. Steel 
Corp., was honored by company officials at 
a banquet at Roanoke, Va., on October 30, 


Fig, 8-194-C 
Two 72" « 72" Type M-M Gate on | | 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. | “es 700 ways J upon his retirement after 3) years of service 
LIMA, OHIO, U.S.A. 4 Montrest: 2052 S. Catherine S., oe | in the steel industry. Mr. Davies advanced 
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Cleveland 


Prefers 


Concrete 


Pressure Pipe 


Economy was a decisive factor in Cleve- 
land’s selection of concrete pressure pipe 
for its water supply system. This seventh 
ranking city in the nation, with an aver- 
age daily water consumption of 272 
mgd., found that the low original cost of 
concrete pressure pipe, together with its 
remarkably long life and excellent flow 
characteristics, made it a sound invest- 
ment. 


Water for Generations to come 
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In 1940 the first concrete pressure 
pipe was laid in Cleveland. Since that 
time several additional installations 
have been made, one of these being the 
Nottingham intake. Here, 10,000 feet of 
120 inch concrete pressure pipe was 
used. Just recently the Northfield Road 
Main was completed. This job, stretching 
for over 4 miles, used concrete pressure 
pipe in diameters ranging from 30 to 42 
inches. 

Efficient, economical concrete pres- 
sure pipe is available in a wide range of 
diameters and can be installed to fit the 
individual requirements of large or small 
communities. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 
Chicago 1, Illinois 
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BLUEPRINT PAPER 
EXPOSED TO LIGHT 


Simplified diagram of enlarged cross 
section of blueprint paper shows surface 
pee of the coating being struck by 
ight. The coating, which is pale in 
color, contains two soluble ferric salts: 
a cyanide complex and an organic acid. 
Light reduces some of the ferric to fer- 
rous ions in the exposed areas, 

ducing a mixture of both. Opaque fines 
in a superimposed drawing prevent the 


light from aon the coating beneath, 


as shown by the black bar in the center. 


In the presence of water, the ferrous 
ions in the exposed areas react with the 
cyanide complex to form a ferrous- 
ferricyanide, which is Prussian Blue. 
(This is the famous blue pigment, 
insoluble in water, discovered in Berlin 
in 1704.) The areas that were shielded 
from light contain only the original 
soluble salts. These are washed away 
by the water, exposing the white paper 
beneath. The print then has white lines 
on a blue background. 


Contrary to ordinary photographic pro- 
cesses, moderate overexposure of a blue- 
wint has two good effects. It permits 
Fisch to penetrate beneath the surface 
of the coating and thus to act in depth. 
It also reduces more of the surface salts 
from the ferric to ferrous condition, in- 
cluding the cyanide complex. But car- 
ried to an extreme, overexposure causes 
light to penetrate the opaque lines of 
a drawing with a resultant loss of 
contrast in the developed print. 
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WAMERSED IN WATER 
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When a moderately overexposed print 
is immersed in water, the ion mixtures 
react together. However, the colorless 
ferrous compounds that are formed on 
the surface of the coating cover up the 
layers beneath, amd tend to hide the 
Prussian Blue color which has formed 
in the bottom layers. The print, at this 
stage, will have a grayish cast without 
full contrast. 


OVEREXPOSURE REVERSED 
WITH POTASSIUM 
DICHROMATE 


Nearly every blueprinter, after washing 
the prints, immerses them in a solution 
of potassium dichromate, or peroxide. 
These are oxidizing agents that reverse 
the effect of tod much light, changing a 
proportion of the ferrous ions back to 
ferric ions. In this way, with the help 
of overexposure, the entire thickness of 
the coating can be made effective in 
forming Prussian Blue. A deep, rich 


blue, contrasty print results. 


@ As one of the oldest reproduction processes, blueprinting 
has undergone little development until recent years. CHAL- 
LENGE* blueprint papers embody every valuable advance 
made in this time and, in addition, are produced with the extra 
skill and care that go into all K&E products. The presence of 
more colloidal Prussian Blue, plus a pre-coating process, enable 
CHALLENGE papers to provide more vivid white lines against 
a background of deeper, more intense blue. 

Other outstanding K&E reproduction materials include 
HELIOSt dry developing diazo papers, cloths and films; ON Y X* 
moist developing diazo papers; MADUROT brownprint papers 
and cloths; DUPROf reproduction tracing cloth; and PHO- 
TACT reproduction papers, cloths and films. Ask your K&E 
Distributor or Branch for full information on what these 
various K&E reproduction materials can do for you. 


*Trode Mork tlrade Mork® 
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For new ease in measuring straight, curved 
or irregular lines on maps, plans and charts 
use one of these precision built Plan ond 
Map Measures. You can take off quantities 
with them and, with the models calibrated 
to 4" or ‘es scale, you can read distances 
directly in feet. Instantly re-set to zero by 
pressing the stem. 


=, 
ik 


A triangle that gives you a straight edge 
that con be set at any angle! The TRi- 
TRACTOR", basically a right triangle, also 
hos ao protractor element calibrated in half 
degrees. its hypotenuse can be fixed at ony 
desired angle with respect to the bose line. 
Made of transparent plastic. Comes with 8” 


= 

IMMERSED IN WATER SS 
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or 10” base. 
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been appointed intermountain representa- 
tive for Preload Engineers, Inc., of Ar- 
lington, Va. 


News of Engineers 

(Continued from page 94) 

to the position of vice-president and general 
manager ia 1946. When the Virginia and 
American bridge companies merged in 1952, 
he was named vice-president 


Bernard E. Gray was reelected president 
of the Asphalt Institute at its annual meet- 
ing held in New York City in the early pari 
of December 

Arthur Monsey, former designer for Weis- 
kopf & Pickworth, New York, N.Y, an- 
nounces the opening of offices at 75) South 
Third West, Salt Lake City. A structural 


S. S. Morris, city engineer of Capetown, 
Union of South Africa, has been elected 
president of the Institute of Municipal En- 
gineers (South African District ) 


Lacey V. Murrow, executive director of 
the Association of American Railroads, 
Washington, D.C., has been named to the 
Water and Power Resources Task Force of 
the Hoover Commission 


Alfred E. Johnson, chief engineer of the 


engineer, Mr. Monsey will specialize in Arkansas Highway Department (Little 
designs, reports, and investigations of Rock, Ark.) since 1947, was elected presi- 
bridges, buildings, highways, airports and dent of the American Association of State 


Highway Officials at the association's 39th 


At the same time he has 


special structures 


tandard or Designed to Suit 


Mine, shaft, incline and special hoists — large or small — designed to suit your 
specialized requirements, yet utilizing standardized parts. This is possible through 
modifying oad recombining standard parts, the result of engineering skill gained 
by Superior-Lidgerwood-Mundy over many years of designing and building a full 
range of these types of hoists. In addition to hoists built to order, Superior- 
produces high quality standard hoists. 


Write for bulletins and catalogs! 


‘Superior: Lidgerwood-Mundy Corporation 


SUPERIOR, WISCONSIN, U.S. 


annual meeting in October. Active in 
AASHO affairs, Mr. Johnson previously 
served as first vice-president, regional vice- 
president and as a member of several com- 
mittees. He has been continuously con- 
nected with the Arizona State Highway De- 
partment for 26 years. 


R. P. LeBaron announces the formation 
of the LeBaron Construction Co., located at 
40 West Louisiana, Denver 19, Colo. Until 
recently Mr. LeBaron was assistant manager 
of the Midwest Steel & Iron Works, and 
partner in Folsom & LeBaron, both of 
Denver. 


William J. Lytle has been elected vice- 
president and appointed midwestern district 
manager of the W. E. O'Neil Construction 
Co., of Chicago and Syracuse. He was pre- 
viously superintendent of construction for 
the R. C. Wieboldt Co., Chicago, II. 


Lawrence P. Mains, professor of civil en- 
gineering at the Drexel Institute of Tech- 
nology, has been named acting head of the 
department to succeed Prof. Harry L. 
Bowman, now dean of the College of Engi- 
neering and of the faculty. 


Herbert D. Mendenhall announces the 
opening of an office for the practice of archi- 
tecture and structural engineering at 718 
West Pensacola St., Tallahassee, Fla. 
Colonel Mendenhall has been located in 
Tallahassee for several years, while serving 
with the Corps of Engincers. 


Harold F. Smeed, district engineer of the 
federal Housing and Home Finance Agency, 
and chief of the New York and New Eng- 
land district, Albany, N.Y., retired on De 
cember 1, after 18 years in government serv 
ice. Mr. Smeed will return to private en- 
gineering and construction work in the area 


W. Jerome Strout has been promoted from 
chief engineer and mechanical superintend- 
ent to general manager of operations for the 
Bangor and Aroostook Railroad Co., at 
Bangor, Me. Connected with the company 
since 1926, Mr. Strout has been chief engi- 
neer since 1940, and chief engineer and 
mechanical superintendent since 1951 


Vito A. Vanoni, associate professor of 
hydraulics at the California Institute of 
Technology, has been honored by University 
of California civil engineering students who 
have elected him to membership “with 
special honor” in their chapter of Chi Ep- 
silon—national civil engineering honor fra- 
territy. He was cited “in recognition of his 
superior scholarship, character, practicality 
and sociability.” 


Daniel M. True, senior civil engineer for 
the Bureau of Engineering, City of Los An- 
geles, Calif., in charge of the Hollywood- 
Wilshire area, recently retired after more 
than 50 years in the bureau. 


George D. Clyde, formerly assistant chief 
of operations in charge of engineering for the 
U.S. Soil Conservation Service at Logan, 
Utah, recently accepted a position with the 
State of Utah as Director of the Water and 
Power Board and Commissioner of Inter- 
state Streams. His headquarters will be in 
Salt Lake City, Utah 


CIVIL ENGINEERING 


January 1954 


| 
4 | 
| 
| | 
98 (Vol. p. 66) 


Raymond A. Hill (above), member of the Los 
Angeles consulting firm, Leeds, Hill and 
Jewett, heads the board of consultants partici- 
pating in a $500,000 study of the feasibility 
of a salt water barrier in San Francisco Bay. 
The group, named by the California Water 
Project Authority, includes Brig. Gen. Hans 
Kramer (retired), Sverdrup & Parcel, Inc., 
San Francisco; Malcolm Pirnie, senior mem- 
ber of Malcolm Pirnie, Engineers, New York; 
Philip C. Rutledge of Moran, Proctor, Mueser 
& Rutledge, New York; and Charles E. De- 
Leuw, president, DeLeuw, Cather & Co., 
Chicago. 


H. H. Roberts has accepted the position 
of chief engineer for Brown & Root, Inc., 
Houston, Tex., on the Artibonite Valley 
project in Haiti. Mr. Roberts’ most recent 
assignments include chief engineer, Con- 
struction Management & Engineering Asso- 
ciates, Paris, France, and project manager 
for the Arundel Corp., on Liberty Dam, 
Baltimore, Md 


Otto C. Rollman, consulting engineer of 
Green Bay, Wis., has been appointed chief 
engineer and administrative officer of the 
Wisconsin Turnpike Authority to head a 
$250,000 study to determine the feasibility 
of a $170,000,000 toll road across Wisconsin 
from Illinois to Minnesota 


Bennett L. Raffin, partner in the general 
contracting firm, Rothschild, Raffin & 
Weirick, San Francisco, has been selected 
one of the city’s “News Makers of To 
morrow’ by the Committee for San Fran 
cisco’s Future. One hundred young pro 
fessional and business men between the 
ages of 25 and 40 were selected by the 
committee, co-sponsored by the San Fran- 
cisco Chamber of Commerce and Time 
magazine. 


William W. Reedy has returned to his post 
as hydraulic engineer in the Hydrology 
Branch, Project Investigations Division 
of the U.S. Bureau of Reclamation at Den- 
ver, Colo., following a four-month leave, 
during which he was engaged in work for the 
Los Angeles consulting firm of Leeds, Hill 
and Jewett. 


CIVIL ENGINEERING * January 1954 


C. R. Sansbury, engineer for the Louisville 
(Ky.) District of the Corps of Engineers, 
retired recently and is planning to make his 
future home at Fort Myers, Fla. 


Dewey S. Wright, formerly deputy city 
engineer, has taken over the duties of city 
engineer of the city and county of Denver, 
Colo., following the resignation of Terrence 
J. Owens, to join the Automotive Safety 
Foundation, Washington, D.C. Clarence 
E. Harness, who held the position of sanitary 
engineer for the city, becomes Mr. Wright's 
deputy. Mr. Wright has been in thecity'sen 
gineering department since 1948 


George Winter, head of the department of 
structural engineering in the School of Civil 
Engineering at Cornell University, has been 


appointed to the American Concrete Insti- 
tute’s Standard Building Code Committee. 


Morton O. Withey, emeritus dean of the 
University of Wisconsin College of Engineer 
ing, has been awarded the Citation of Merit 
of the Wisconsin Utilities Association for his 
outstanding service to the state, the uni- 
versity, and the engineering profession for 
almost half a century. The citation praises 
Dean Withey, who retired in July after 48 
years on the faculty of the University of 
Wisconsin, for his researches in the applica 
tion of materials for construction “which 
have influenced the progress of our times 
..., wise leadership as dean, and for his in 
tellectual attainments ..., good counsel, 
and patient guidance which have aided many 
students and young engineers.” 


Underneath a good 


\ 


North to the Arctic; West to China; 


East to India and all over the 


Americas, the world’s leading engineering 
organizations have turned to Fairchild 

for help with contour maps, 

aerial photography and magnetic surveys. 


IRGHILD 


AERIAL SURVEYS, INC. 


engineering job... 


Send today for 
your free copy 
of “Focusing 
on Facts’ 


LOS ANGELES, CALIFORNIA: 224 East Eleventh St. 
LONG ISLAND CITY, W.Y.: 21-21 Forty-First Ave. 
WEW YORK CITY, W.Y.: 30 Rockefeller Plaza 
BOSTON, MASS.: 

New England Survey Service, inc., 51 Cornhill 
SEATTLE, WASH.: 

Cari M. Berry, P. 0. Box 38, Boeing Field 
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FOR THE 
| RIGHT” ANGLES 


USE 


WILD 


OPTICAL SQUARES 


“WATCH 
TRANSITS 


WILD Optical Squares, 
tiny surveying instru- 
ments containing 
pentagonal prisms, 
will do the complete job 
of laying out and check- 
ing buiidings, concrete 
forms, ditches, pole lines, 
boundaries, etc., as well 
as cross sections and 
topo maps. 


These handy tools actually fit your 
watch-pocket. They require no 
field adjustment and little or no 
practice for use. 


Single Pentagonal Prisms *19°° 


Double Pentagonal Prisms *267* 
Plumbing Rod (Optional) $2625 


(Plus Postage) 


For Detailed Information Regarding the 
ond of Optico! Squores 
Request Bookie: CE 
. 
Extensive repair and servicing facilities 
by foctory trained specialists 


HENRY WILD 
SURVEYING INSTRUMENTS SUPPLY CO. 


OF AMERICA, INC 
MAIN & COVERT STS, PORT WASHINGTON, 
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Pittsburgh plans to 
abate stream pollution .. . 


(This article begins on poge 44) 


(Continued from page 47) 
flash-drying incinerators. The multi- 
hearth design includes four furnaces 
having 12 hearths, each with an out- 
side diameter of about 22 ft. The 
flash-drying design includes four com- 
plete units. 

Coal, gas, or oil will be used 
depending on their economy as deter- 
mined by their local cost, and by the 
yids to be received on the alternate 
designs of imeimerator equipment. 
The availability of gas is uncertain 
under present conditions 

The saving in initial cost of this 
system of sludge disposal as com- 
pared with the conventional type, 
which involves digestion, elutriation, 
dewatering and incineration, is esti- 
mated at $4,000,000, with an annual 
overall saving of $50,000 

Metcalf & Eddy, consulting engi- 
neers of Boston, Mass., are designing 
the sewage treatment plant and the 
Chartiers Creek and Turtle Creek 
intercepting sewers, estimated to cost 
$27,000,000 at July 1953 prices. 
The Sanitary Authority staff is 
designing the major part of the inter- 
cepting sewers, estimated to cost 
$40,000,000. 

The Sanitary Authority will com- 
plete its work early in 1954. Plans 
and specifications for approximately 
$52,000,000 of construction work are 
already in the hands of the Pennsyl- 
vania Department of Health for re- 
view and approval. After the state 
gives its approval to the Authority's 
plans and specifications, the city may 
exercise its option under an agree- 
ment between the Authority and 
the City of Pittsburgh of electing the 
Sanitary Authority to carry out the 
construction work or of appointing 
another sewage agency in its place. 


Solution to problem 
on page 59 


The contractor dug “French drains” to 
tidewater, as a result of which the pile 
heads were always covered with water and 
the piles were permanently preserved. It 
must be understood that the piles were sur- 
rounded by earth and they were capped with 
the masonry of the footings so that there 
was no danger of attack by marine borers 


| The case of 
the disappearing 
engineer! 


Neo sooner had the jungle site of 
the Taj Mahal been cleared, and 
large quantities of fill emplaccd, 
than the design engineer disappeared. 
The Mogul Emperor, Shah Jahan, 
ame so angered he threatened to cut 
off the head of his engineer as soon 
as he was found. Six months later the 
engineer walked into the Shah's palace 
and stated that he had been in hiding 
until the fill had settled and the 
marble mausoleum could be built on 
@ firm foundation. He was forgiven, 
and the Taj Mahal was then constructed. 


To play it safe, 
call in Gi LES 


iN Marine borings 
| Undisturbed 
le soil sampling 


Large calyx 
holes in rock 


\ 


I All engineering test 
boring work 


THE 


DRILLING 
CORPORATION 


2 PARK AVE. * NEW YORK 16. N.Y. 
25 years in operation 


Affiliated with Spencer, White & Prentis, Inc. 
Western Foundation Corporation 


January 1954 * CIVIL ENGINEERING 


| | 
| 
| 
| Je Ain \ 
| 
| 
' 


Paved areas made smooth, - 
colorful, resilient with | 


Economical ...Factory-compounded in fast colors... 
Red, Black or Green. Long-Lasting...Easy to apply 


Walk-Top gives a proved, uniform, protective, 
wear-resistant seal for all types of pavements. 
in all parts of the country Paving Contractors 
and “Hot Plant” operators are now using Walk- 
Top to satisfy the demand for a smooth, colorful 
surface that is grit-free, resilient, and weather- 
proof. They have found thot this easy-to-use 
material— applied cold—offers an economical 
method of sealing all surfaced areas. 


FOR PLAY AREAS 


Walk-Top seal is tandard for thousands of school play areas through- 
out the country. In San Francisco, for example, over 2,000,000 sq. ft 
of school playgrounds, both old and new, have been sealed with 
Walk-Top in the last two years alone. Other typical applications may 
be Riedl in Akron, Pittsburgh, Washington, D. C., Providence, 
Fresno and Cincinnati. School and Park Authorities in these cities 


and in many others repeatedly specify Walk-Top,. 
WALKS AND PARKING AREAS* 


Walk-Top is used extensively on all types of paving to provide a fast- 
draining, void-filling seal that is colorful, smooth and resilient. 


FOR DRIVEWAYS 


Walk-Top, easily applied cold over the old pavement, by brush or 
squeegee, gives a clean, enduring, colorful seal—at low cost. 


WALK.-TOP is available through Dealers and Contractor-Distributors through- 
out the country. Contact our nearest office for information, 


WALK-TOP and Play-Yard Binder for Playgrounds—Laykold Wearcoat and 
Resurfacer for Tennis Courts—standards of quality for over twenty years 


*For oil-resistance ask for Colfix Jet Seal. 
SEND FOR FREE ILLUSTRATED BOOKLETS 


AMERICAN 
2 Asphalt 
COMPANY 


Home-owners are proud of their distinctive 


“Walk-Top-sealed” driveways E. Providence 14, R. |. Perth Amboy, N. J. Baltimore 3, Md. Mobile, Ais. 
Columbus 15, Ohio Tucson, Ariz, Seattle, Wash Baton Rouge 2, La. —St. Lowis 17, Mo. 
Inglewood, Calif. Oakland 1, Calif. 


Portiand7, Ore. Washingion6, 0.C. San Juan 23, PR. 


a 
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This photograph shows the green walks on Ae 
Bedice's island around the Statue of Liberty ae 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW CHICAGO DETROIT SAN FRANCISCO 
8 W. 40th ST. | 84 E. RANDOLPH st.| 100 FARNSWORTH AVE. 57 POST ST. 


Men Aveileble Civa. JM. ASCE; single; BS 
in 10469 registered civil engineer 
JM ASCE, MCE. pro ears’ experience in municipal engineering, the 


fessional engineer, 31, married, teaching experi ast two of which have been in research and field 


ence, 11 years’ of diversified responsible experi work in ground water hydraulics and well con 
ence in structural and foundation engineering struction Desires responsible position in some 
including bridges, turnpikes, buildings, railroads phase of ground water utilization. C-919-768- 
aweraft Desres teaching position in castern Chicago 
university for the fall of 1954 in structural engi 
neering allied subjects C915 Enoinene, J M. ASCE, BS. in C.E.; 
29; married, 58 years varied engineering experi 
Civa. JM. ASCH, 34, married; ence, domestic and foreign, including field engi 
5 years’ heavy construction field engineering neering, mapping, estimating and contract ad 
and supervision on oil refinery, chemical plant ministration for airfields, highways, pipe lines 
and industrial building, 2 years’ as mechanical and dams Available on 30 days notice Loca- 
trades supervisor and area superintendent De tion, far west. C€-920.5312-A.3-Sen Francisco 
“res permanent ition with opportunity in 
construction or plant engineering, domestic or Civa. Bnowese; J.M. ASCE; B.C.E., 1951 
foreign. C916 26; married; 2'/: years’ experience in water supply 
and sewerage field and office work; desires re- 
Crvu. Ewoivene, AM. ASCE, 33, married, sponsible position with opportunity for advance 
HS, MS, (CB), multi-engine pilot world ment in which college training in structural 
traveled, responsible charge high level govern analysis and related subjects would be used to 
ment engineering stalls, construction, operation advantage under experienced supervision Would 
maintenance, airfields, utilities, structures 3 consider offer in sanitary engineering C92! 


years’ Arctic, energetic; ambitious want to 
work for top job or partnership in queens or 
construction firm, will travel, will relocate. C 917 


Positions Available 
Sentoe Destontno M. ASCE 


MS.C.B.; 45; married, registered professional Assistant Ciry PLANNee with college traming 
eugineer Twenty years’ experience structural in city planning, engineering or both Several 
design, dams, bridges, heavy hydraulic structures, years’ experience in zoning, mapping and land 


P investigations, estimates, design. specifications subdivision Salary 5650 a year with four 
and reports Available immediately. Location annual increments of $150 « year. Location, up 
preferred, West, C 918-5311-A-9-San Francisco state New Y 9337 


Powered by a two-drum hoist mounted on a tractor stationed on a highway rise, 
this Sauerman Crescent Scraper is doing a “first-rate” job of cleaning a drain- 
age channel. 

For similar operations, such as cleaning under culverts, removing silt from storm 
sewers or working in places where head room is too limited for other machines, 
the Crescent-tractor combination gives you the same versatile efficiency at low 
investment cost. 

The Crescent, working between an anchorage and the hoist, will deposit ex- 
cavated material anywhere along the span simply by reversing the forward pull. 
Through an opening no larger than its own width, the Crescent can be started 
through an underpass. It digs equally well on firm ground, boggy material or 
under water 

Write for Field Report 209 descr:bing the use of Crescent Scrapers with 
tractors. This illustrated report tells how to use a scraper with your tractor 
and gives you cost figures on representative jobs. For similar information on 
the use of Crescent apers with boom machines, request Field Report 219 


and Catalog J. 
SAUERMAN BROS., INC. 
552 S. Clinton St., Chicage 7, il. 


| SAUERMAN BROS., Inc. 


This placement service is available to 
members of the Four Founder Societies. 
If placed as « result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient non- 
profit personnel service--are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available te 
members of the cooper 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Proressor in civil engineering Duties involve 


the teaching of such courses as surveying, struc 
tural design and sanitary engineering Position 
open to recent graduates’ Salary and academic 
rank open depending on degree and experience 
Position starts January 15,1954 Location, Kan 
sas. 9339 


om Mercnanitcat graduate, 


about 30, with basic knowledge of production 
processes controls and design, to engineer and 
expedite mechanical, optical precision instru 
ments and obtain customer reaction Location, 
New Jersey VY O381 


Enoiwene, 90 35, graduate, to supervise 


cadastral surveying project Knowledge of 
Spanish and foreign area survey experience desir 
able Salary. $8.000-810.000 a vear Location, 
Philippines’ F 412 


INSTRUCTORS, young. with at least a BS in 


civil engineering, MS. preferred. Should have 
some background in either soil mechanics or 
sanitary engineering Would like veteran recently 
discharged Salary, from $4.000 a year depending 
on education, etc. Additional compensation for 
evening and summer session work Positions 
start February |. 1954 Location, New Vork 


Metropolitan area. VY #420 


Researcn Assistants in civil 


engineering department Will do half time re 


search work or assist in the instruction in the fol 
lowing fields: structural steel, prestressed con 


erete, hydraulics. materials testing laboratory. 


engineering drawing Should obtain MS. in 2 
years Salary. $120 4 month plus tuition. Loca 
tion, Middle Atlantic «tate. Y-9432 


Sentor Hyprautic ENGIneers, graduates, 
with 3 or more years’ experience in the field of 
hydraulic structures. hydrology or related work 
Starting salary, $4,980 year and up depending 
on qualifications. Location, New Jersey Vv 


Generar Enoineer, 30.55, to work on town 
ship planning board. keep maps up to date, do 
surveying work, etc Must oes had several 
years experience along above line Salary open 
Location, New Jersey. YV-0464 


with sanitary engineering 
experience covering water works, pipelines or 
municipal engineering Knowledge of Spanish 
desirable. Salary, $6,000-88.000 year Loca 
tion, Colombia, South America. F-9478 


Santrary Enotweer, licensed or eligible for 
examination for license, to practice professional 
engineering in New York State Degree in 
sanitary or public health engineering and 4 years’ 
public health engineering experience; or, degree 
in civil or chemical engineering and 6 years’ public 
health engineering experience; or, any combina 
tion of education, experience and training which 
is determined to be the equivalent of either of the 
above. Location, New Vork State. Y-9497 


Destoner with ex tence on railroad bridges 
Must be able to inspections, analyze 
structures, make capacity ratings and = ed 

ans Salary open For railroad in northern 
New England. Y.-9505 


ENGINUERS (a) Erection Superintendent, 
tanks, to 50, with at least | year's experience in 
the field erection of steel tanks Will supervise 
the erection of steel tanks Salary, $6,000 
$8,400 «a year Employer will negotiate fee 
Some travel Headquarters, Chicago, Illinois 
(6) Assistant Plant Superintendent, to 35; with 
at least | year’s experience in steel tenk building 
and preferably in job shop operations. Kaow!l 
edge of general shop practices. Will assist shop 
superintendent in the manufacture of steel tanks 
Salary, $6.000-87.200 a year. Employer will 
negotiate fee. Location, Chicago. C-1416 


MBCHANICAL Mintnc oe ConsTRUCTION 
ENGINEER, graduate, to 50. Ten years’ experi 
ence. Will supervise 300-400 multi-plant opera 
thon Executive production manager to direct. 
oversee and control large volume distribution of 
limestone aggregates, sand and compounded red: 
mix concrete. Background in design of equip 
ment used in quarries, superintendent of quarry 
operation or large construction experience pre 
ferred For manufacturer of quarrying limestone 

oducts Salary starts at $10,000 a year 

imployer will pay fee Location, Iinois C 
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CONTACT THESE DEALERS: 


Boise Biveprint Co. 1009 Idaho St. 

-Modern Blueprint Co. 51 Cornhill St. 

Wilder Photo Copy, 23 E. Huron St. 

Charlotte: Southeriand Biveprt., 119 W. Ist St. 

Chartesten, W. Va.: L. H. Hill, 1002 Quarrier St. 

Crofoot Nielsen, 205 Wacker Dr. 

Columbia, $. C: Capital Blueprint, 908 Main St. 

Detroit:....0stermann Co., 2222 Woodward Ave. 

Fert Werth: Majestic Prod., 907 Houston St. 

Marrisburg: Capito! Biueprt., 212 Strawberry St. 

Houston: Stanley Blueprint, 1112 McKinney St. 

Lexington: A & E Supply, 601 So. Limestone St. 

Pat Ash, Inc., 1211 P. St. 

ON THE JOB for Bryont & Detweiler, HERE'S ACCURACY to satisty the Bi Long Beach, Cal: Krieg & Piazzi, 5303 Vil. Rd. 
Detroit. Fennel Instruments are American most criticol—corefully built-in by old- Memphis: Wray Williams Co., 23 S. Second St. 


type, with erect image, 4 levelling world craftsmen with generations of skill. as je: Bidgood Stationery, 67 St. Francis = 
826 Gravier 


culshome City:.... Universal Co. 
130 N.W. 2nd St. 

Philadelphia: Phila. Biueprt., 725 Chestaut St. 
Phoenix: Scotts Technical, 333 N. Third Ave. 
Pittsburgh:...American Biveprt., 110 Sixth St. 
Portiand, Ore: J. K. Gill, S.W. 5th Ave. & Stark 
Richmond:...W. F. Hobart, 805 E. Franklin St. 
Savannah: Andrew Bunn Co., 140 Abercorn St. 
St. Lowis: Commerciai Biveprt., 1123 Locust St. 
Springfield, Mo: Springfield Blueprint & Photo 
417 South Robberson 

Tolede:........ L. Beckmann Co., 1609 Canton St. 
Topeka: Capital City Biueprt., 421 Kansas Ave. 
D & W Blueprint, 16 Perry St. 


“NITAC™ LEVEL. UNIVERSAL 
World's only level with split Z, 
bubble, erect image. 


Try Fennel Instruments, and we're sure you'll want to buy them. So easy to use. 
So accurate! Contact your nearest dealer for particulars and prices. 
REPAIR SERVICE by Factory-Trained personnel. Dependable, thrifty! 


FENNEL INSTRUMENT CORP. OF AMERICA + 478 Water Street, New York 2, WY. 


(Please print) 


Name Mr. Harold J. Spaeder 
Registration Chairman 
Street ry: Atlanta Biltmore Hotel 
Atlanta, Ga. 

City 
Yes, it is my plan to attend the Atlanta 
Convention, with guests. Please 
reserve for my use the following tickets, 
MAIL To: which I shall pick up when I arrive and 
Mr. Jack W. Carney register: 
Chairman, Hotel Reservations 
Atlanta Convention, ASCE 
Atlanta Biltmore Hotel 
Atlanta, Ga. 

Wednesday, Feb. 17 


Please reserve for my occupancy the following hotel accommodations: Luncheca 
Hotels (indicate order of choice): ae ww 


Atlanta Biltmore Georgian Terrace 
Thursday, Feb. 18 


Ladies bus tour 


NUMBER OF 
FUNCTION TICKETS 


Cox Carlton Peachtree Manor. . 


Type of Room Price Range. Luncheon 
Men's tour 


Dinner Dance 


Atlanta Convention of ASCE 
Atlante Biltmore Hotel, Atlante, Ga., Feb. 17-19, 1954 


Date and hour of arrival 


Date and hour of departure ; . Friday, Feb. 19 


Ladies Brunch 

Hydraulics Luncheon 

Sanitary Engineering Luncheon 
Student's Luncheon 

Students’ Dinner Dance 


The Atlanta Biltmore has many large, comfortable rooms with twin 
beds. If requesting single room, please so indicate if you object to 
sharing a twin-bed room with another ASCE member. 


I do not wish to share a room . 
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Non-ASCE Meetings 


American Institute of Electrical Engi- 
neers. The winter general meeting of the 
AIEE will take place at the Statler Hotel, 
New Vork City, January 1% 22 


American Society of Photogrammetry. 
Featured at the 20th annual meeting of the 
American Society of Photogrammetry 
Shoreham Hotel, Washington, D.C, Janu 
ary 13-15) will be an address by Ralph A 
ludor, M. ASCE, Under Secretary of the 
US. Department of the Interior 


Canadian Conference on Prestressed 
Concrete. Sponsor of the Canadian Con 


GROVE LABORATORIES 
Clayton, Missouri 


Contractors & Engineers 


Fruin-Colnon Contracting Co 


Consulting Architects; 
Jameson A Spearl 


ference on Prestressed Concrete, to be held 
at the Hart House Theatre at the University 
of Toronto, January 28 and 29, is the Ex- 
tension Department of the University, with 
Prof. C. F. Morrison, of the department of 
civil engineering, acting as chairman 


Chi Epsilon. A meeting of the New York 
Alumni Chapter will be held in the Engi- 
neering Societies Building, Room 1101, 
February 3, at 7:30 p.m. It will be pre- 
ceded by an informal dinner in the New 
York Times Dining Room, Ith floor, 229 
West 44rd St., at 6 p.m 


Conference on Operations Research in 
Production and Inventory Control. The 


for FRAMING LARGE AREAS 
ECONOMICALLY... QUICKLY 


Specify These Laclede Products: Welded Wire Fabric + Form & 
Tie Wire ¢ Multi-Rib Reinforcing Bars ¢ Joists ¢ Corrugated Steel Centering 
¢ Spirals « Conduit ¢ Steel Pipe © Electrical Weld & Gas Weld Tubing 


LACLEDE STEELCOMPANY 


t. Lewis 


Case Institute of Technology is bringing to 
gether on its campus, a group of experts to 
present methods and results of the applica 
tions of operations research to production 
and inventory problems, at a three-day con- 
ference, January 20-22. The $100 regis- 
tration fee includes admission to all sessions, 
lunches, smokers, and banquets, but not 
lodging. Accommodations are available at 
the Wade Park Manor near the Case cam- 
pus 


Cornell Society of Engineers. A buffet 
supper and meeting of the Cornell Society of 
Engineers will be held at the Engineers 
Club, 32 West 40th St., New York, N.Y., 
on January 21, at 6:30 p.m 


Highway Research Board. The Highway 
Research Board will hold its 33rd annual 
meeting in the building of the National 
Academy of Sciences and the National Re- 
search Council, Washington, D.C., January 
12-15. 


Fourteenth Annual Land Surveyors Con- 
ference and Exhibition. The fourteenth 
annual Land Surveyors Conference and 
Exhibition, sponsored by the Land Sur- 
veyors Division of the New Jersey Society 
of Professional Engineers, will take place at 
the Rutgers University Commons, New 
Brunswick, N.J., January 23 


Instrument Society of America. Head- 
quarters for the ninth annual Regional Con- 
ference of the Instrument Society of 
America will be the Hotel Statler, New 
York, N_Y., February 4. 


Nationa! Association of Corrosion Engi- 
neers. In cooperation with the Division of 
Industrial Services at Washington State 
College, the National Association of Corro- 
sion Engineers will present a _ five-day 
course, February 1-5, on the campus of 
Washington State College. The program 
includes five general topics —fundamentals, 
practical aspects, corrosion mitigation, 
materials of construction, and environment. 


Plant Maintenance & Engineering Con- 
ference and Show. The Plant Maintenance 
& Engineering Conference will meet at the 
Hotel Conrad Hilton, Chicago, Ul., January 
25-28, while the engineering show will take 
place concurrently at the International 
Amphitheatre in Chicago 


Society of Automotive Engineers. The 
1954 annual meeting of the Society of Auto- 
motive Engineers will be held at the Hotel 
Statler and the Sheraton-Cadillac Hotel, 
Detroit, Mich., January 1i-15 


Third Annual Georgia Highway Confer- 
ence. The campus of the Georgia Institute 
of Technology will be the scene of the third 
annual Georgia Highway Conference, Feb- 
ruary 1-3. The conference is jointly spon- 
sored by the School of Civil Engineering 
and the Georgia State Highway Depart- 
ment. 
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Bucyrus-Erie’s progressive design brings the mod- 
ern shovel front end to the construction industry. 

Only Bucyrus-Erie offers these features in front 
end equipment on heavy-duty shovels. 


— Two section —light upper section, 
rugged lower section. No excess weight. Weight 
and strength concentrated where needed and close 
to center of rotation. 

Lower boom section part of main machine, 
through twin strut connections to A-frame. Boom 
feet wide spread — no sway braces or cables. No 
boom jacking. 


— Twin dual, single-part ropes, 
one attached to each side of dipper. Power auto- 
matically concentrated where needed on dipper lip 
to break through bank obstructions. No dipper bail. 


— Cylindrical. Rubber cush- 
ioned against impact during fast plugging of swing. 
No binding with flexed dipper handles. 
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— Single, tubular, one-piece, can rotate 


in saddle block. No handle twist possible. 


— Located on revolving 
frame, close to center of rotation. Position reduces 
swing inertia. Accessible, protected. 


- Quiet, positive, indepen- 
dent twin rope crowd and retract. Adapts itself 
to tubular handle rotation —low friction — less 
crowd power required. 


— Shovels fully convertible to 
draglines of the independent motor type — no op- 
erating clutches or brakes, 


South Milwaukee 
Wisconsin 


8159¢ 
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sorry, engineers investigate under- 
ground conditions. And, that's ex- 
actly whot this Acker TH drill is 
doing — drilling test holes over a 
walled-up section of the old Erie 
Canal preparatory to building an 
overhead express highway. 


For low-cost, dependable sub-soil 
information, try an Acker on your 
next job. Several models available 
with power and type of mounting 
to best serve your requirements. 


Write today for prices and Bul- 
letin 30, CE. 


ACKER DRILL 


@ comlete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 


725 W. Lackawanna Avenve 
inc. Scranton, Penna. 


PHOENIX BRIDGE 
COMPANY 


Engineers 


Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 
Subsidiery——Berium Stee! Corporation 


| 


Particularly suitable where space is limited or 
where siudge delivery is desired at one end of 
tank. Consists of « bridge crane spanning width 
of the tank supp g sludge and ski 3 
which moves automatically back and forth 


in 


Many of these units are now operating 
plants throughout the country. 


This unit hes also proven highly successiul as an 
otl-water separator in the treatment of oi! refinery 
waste water. Bulletin 3)-D-37. 


HARDINGE 


cOoOMPANY CORP ORATEDO 
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New Publications 


Column Analysis. Results of a cooperative in 
vestigation of bridge types—conducted by the 
Bureau of Public Roads and the Texas Engineering 
Experiment Station-——-are reported by Henson K 
Stephenson, M. ASCE, and Kriss Clonger, Jr. 
JM. ASCE, research and assistant research engi 
neer at the Texas Engineering Experiment Station. 
in the Station's Bulletin 129. The 287-page pub 
lication represents a practical guide to the more 
important developments of the past thirty years in 
the field of stress analysis and design of columns and 
other compression members. Inquiries should be 
addressed to the Texas Engineering Experiment 
Station, College Station, Tex 


Engineering Bibliography. A recommended list 
of basic periodicals in engineering and the engineer 
ing sciences, prepared by the Association of College 
and Reference Libraries, has been issued as ACRL 
Monograph No. 9 All the monographs are sepa 
rately priced to be sold at cost, with the present 
publication listed at 75 cents Inquiries should be 
addressed to ACRL Monographs, c/o the University 
of Illinois Library, Chicago Undergraduate Divi 
sion, Chicago 1, Il 


Industrial Wastes. Proceedings of the Second 
Southern Municipal and Industrial Waste Confer 
ence are now available and may be purchased from 
the Department of Sanitary Engineering, Univer- 
sity of North Carolina, Chapel Hill, N.C, at $l a 
copy 


Prestressed Concrete. Practical solutions to 
some of the problems involved in the design and 
construction of prestressed concrete structures 
presented at the Western Conference on Prestressed 
Concrete held in Los Angeles iu November 1052 
are now available in the conference proceedings 
Inquiries should be addressed to the Department of 
Conference and Special Activities, University Ex 
tension, University of California, Los Angeles 24 
Calif 


Traffic Studies. A factual approach to the solu 
tion of traffic problems is set forth in a completely 
revised and expanded edition of the Manual of 
Trafic Engineering Studies prepared by the Asso 
ciation of Casualty and Surety Companies. The 
new manual may be purchased from the Association 
at 60 John Street, New York 28, N.Y, at $3754 
copy in quantities under ten, and at $3.30 a copy if 
more than ten are ordered 


Photogrammetry Kit. For the convenience of 
students, two members of the Cooper Union engi 
neering faculty—-John O. Eichler, M. ASCE, asso- 
ciate professor of civil engineering, and Harry 
Tubis, instructor in photogrammetry——-have pre 
pared a Photogrammetry Laboratory Kit consisting 
of a series of laboratory problems in the field and 
photos containing horizontal and vertical control 
After many years of using photographs taken at 
various altitudes, the authors decided that a flight 
made at 4,800 ft with a 12-in. lens would provide 
scale and image detail most useful to the beginner 
A special flight was planned and flown, and the 
accompanying photographs have been selected 
from this fight of 21 exposures. The photographs 
offer opportunity for advanced research problems. 
in addition to the basic exercises. The complete kit 
sells for $5.25, and is available upon application to 
Photogrammetry Laboratory Kit, 47 Clinton Street. 
Newark 2, 


ASTM Research. Availability of free copies of « 
22-page pamphlet made up of reprints of the “Re- 
view of ASTM Research,” as published in ASTM 
Bulletins, is announced by the American Society for 
Testing Materials, 1916 Race Street, Philadelphia 
3, Pa. Prepared by the ASTM Administrative 
Committee on Research, the material summarizes 
the work of the various technical committees of the 
society as of May 1953 


Technical Data Catalog. More than 2,000 sub- 
jects are listed in the new Lefax Catalog of pocket 
size technical data books for handy on-the-job 
reference Covering every branch of engineering. 
the books (about 140 pages each) are continuously 
revised to keep abreast of current advances All 


Lefax Data Books sell at $1 25 each. A free cata- 
log is available from the publisher, Lefax, Phila 
deiphia 7, Pa. 


CIVIL ENGINEERING 


highways of tomorrow 

| | 

106 


| Sensitive i 
SURVEYING 


ROUND COLUMNS 


OF CONCRETE 
at lower cost 


W&T Altimeter Survey 1000 te 3000 FT. 
saves time and money by —1000 to 6000 FT. 
eliminating lines of sight. —1000 to 15000 FT. 


Write today for of * ion. A-100 


WALLACE & TIERNAN. 
| INSTRUMENTS AND ELECTRICAL MECHANISMS 
Belleville9,N.J0 
In Watlece & Tiernan Products Ltd. Box 54, 13 


SHELL ROOF DESIGNS 


SIMPLIFIED! 


You can save weeks and months of tedious compu- ” 
tations by using ASCE Manual No. 31. Its 177 pages on ~ the aw 
of charts and tables of coefficients enable establish- plied Arts Bldg., Univer- 


ment of final moments and forces by simple slide rule = yp Bay Tae 


operation. The most complicated layouts can be de- columns. James E. Allen, 
signed surely, safely, in a matter of hours. In addition, B ® 0 M 
it helps evaluate the economics of column arrangement. FOR ONE-TIME USE , 
Also permits speedy study of such variables as chord 
width, span length, thickness and curvature of shells. te 
Send for attached coupon. Only $5.00; modern economical method of forming 
usual 50°% discount to members. is with SONOTUBE! These light weight, 
easy-to-handle forms are available in 
31 sizes—1” to 36” 1.D., up to 24’ long— 
or longer. Can be sawed to exact 
lengths on the job. Technical data sent 
New York 18, N. Y. on request. 
Please send ASCE Manual No. 31. Enclosed is my check for $ 
Please send latest list of errata Free of charge 


For perfectly round columns of con- 


PAPLE | 


Write for complete information and prices OFF 


Street Sonoco Propucts Company 
Construction Preducts Divison 


BRANTFORD ONT AKRON INT 
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out of order. 


WRITE TODAY FOR COMPLETE DETAILS AND WAME OF WEAREST DEALER 


a 


POWERFUL 
PULL 


VULCAN 


Specialized power for pulling piles under the toughest conditions. 
Only one moving port, requires no adjustments and con't get 


Manufacturers of Pile Driving Hammers and Pile Extractors Since 1852 
VULCAN IRON WORKS * 329 NORTH BELL AVENUE * CHICAGO 12, ILL. 


Heavy Structures 


For more than sixty years, 
Sprague & Henwood, Inc. has 
been a leader in the field of 
Diamond Core Drilling, Soil 
Sampling, and other types of 
exploration for the foundations 
of Bridges, Dams, Large Build- 
ings, Airports, Highways, etc., 
working in conjunction with 
many of the country's leading 
engineers and architects. 


Today, we have a large force 
of expert operators and an 
ample supply of modern equip- 
ment, so that we can undertake 
practically any job, anywhere, 
on very short notice. Estimates 
submitted promptly — quick 
action when you want it. 


SPRAGUE & 


HENWOOD, INC. 
SCRANTON 2, PA. 


BRANCH OFFICES wiw roe rea rir 


Foundation Exploration 
for Bridges, Dams and other 


| The 
Delaware 
Memorial Bridge 


All of the Diamond Core Drill. 
ing and Soil Sampling (much 
of it from barges) for this 
highly successful suspension 
bridge — sixth largest in the 
world — was done by Spraque 
& Henwood, Inc 


Applications for Admission 
to ASCE, November 14— 
December 5 


Applying for Member 


on Menpe.soun Apramson, Shreveport, La 
aM Cuagravarry, West Bengal, Indi. 
Prepesicx Davis Day, New York, N.Y. 
Pranx Porn, Walla Walla, Wash. 
Joun Fuetow, Philadelphia, Pa. 
Guy Guen Gace, Caracas, Venezuela. 
Cumrow Orrs Hennine, Sacramento, Calif 
Howarp, Je., Jacksonville, Pla. 
Jounson, Wheaton, Ill 
fustam Joun Koento, New York, N.Y. 
Joun Rocers Martin, Oklahoma City, Okla 
Cuagies Kenneru McCracken, New York, N.Y 
Ricuasp Ranpouru, Ja., Birming- 
ham, Ala 
Raven Henry Sartor, Youngstown, Ohio 
RaymMonp Wasuincton Scumipt, Mobile, Ala 
Heney Sorenson, Omaha, Nebr. 
Peepeice Steere, Atlanta, Ga 
New York, N.Y. 
Van Tiennoven, Vicksburg, Mis« 
Henevy Denver, Colo. 
Wuttam Essex Vooer, Reading, Pa. 


Applying for Associate Member 


Eowarp Aven, Paducah, Ky 
Cuaries Woons Baxter, San Antonio, Tex 
oseru Lynpow Houston, Tex. 
fanny Burke, Nashville, Tenn. 
Wrttam Davin Byep, Richland, Wash. 
Crate Joun Carn, Chicago, Ill 
Evoens Cary, Houston, Tex. 
Huano Cuao, Detroit, Mich. 
Roserr Geant Denver, Colo 
Martin Joun Juxvis Dayton, Vancouver, BC 
Canada 
Joun Davio peMott, Philadelphia, Pa. 
PRANCIS Escorriax, Mobile, Ala 
BKenest Prassen, New York, N.V 
Vincent Piemine, Arlington, Va. 
Purser, Sewell, Chile 
Teaxurpas Cunanocomar Guepaxant, Nagpur 
India 
Dean Henry, Kansas City, Mo 
Cuemons woop, Aberdeen, Wash 
James Lours Linpsry, Albany, Ga 
Evexerr Oxroep, New Brunswick, N | 
Heemann Huco Seere, San Antonio, Tex. 
Srocks, Pretoria Transvaal, South 
Africa 
Svyrze Sverxanpy, Germiston, South Africa 
Coum FPreaous Temrtex, Cape Town, South Africa 
Var Wan Tesut, New York, NV 
Geeman Rewen Wrens, Caracas, Venezuela 
Lirscome Wilmington, Del 
Micnant Zacar, Dunellen, NJ 


Applying for Junior Member 


Acexanper Batpous, North Highlands, 

Calif. 

Ricnarp Cattacuan, Washington, DC 

Antonto Juan Ithaca, N 

Rosexr Cuccioio, New York, N.Y 

Dean Davis, Dubuque, lowe 

Louts Paut DiMarreo, New York, N.Y. 

Anne Wao Finne, Chicago, Il 

Ouiver Garcuete, Ja., Wilmington 
Del 

Wittam Grazier, Washington, D.C 

Janome Geeeneenc, New York, N.Y. 

Kerrn Lee Gurus, Indianapolis, Ind 

Myron Hotever, Gulfport, Miss 

Boupan Ivaw Mapuce, Vancouver, B.C., Canada. 

Buffalo, N.Y 

Busy Fort Worth, Tex. 

Eowarp Mowacnan, Yohosuka, Japan 

Manvunnat N. Parer, E. Lansing, Mich. 

Dasto Resreero-T, Harrisburg, Pa 

Joun Eowarp Waoner, Little Rock. Ark 

VYosumapa Waxat, Easton, Pa 

Joun Lestie Sydney, Australia 


[Applications for Junior membership from 
ASCE Student Chapters are not listed. 
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SPREADS 


COMPAC 


LEVELS 


THE BARBER-GREENE TAMPING-LEVELING FINISHER 


When the job calls for the highest quality 
bituminous surface, you'll do it best with 
the BG Tamping-Leveling Finisher. 

With this superbly designed machine, you 
are able to lay every type of mix — hot or 
cold — from clay stabilized gravel to high- 
type sheet asphalt. Whatever type mat you 
are laying, the BG Finisher automatically 
measures the correct amount of compacted 
material — then simultaneously tamps, levels 
and strikes off to produce a ripple-free sur- 
face that is maintained under rolling and 


traffic. Because the material is compacted 
while it is being laid, you are assured of a 
surface of uniform density. And with the BG 
leveling principle you compensate even for 
abrupt changes in the subgrade. 

It will pay you to investigate this un- 
equalled, universally preferred method of 
paving streets, highways, runways, parking 
lots, tennis courts and similar jobs. You will 
learn, for example, how the BG Finisher 
saves truck time, minimizes rolling and re 
duces the size of crew. Investigate today! 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Telescopic Truck Hoist 


Provipinec up To 1000 Ibs extra legal 
payload, a front-mounted telescopic truck 
hoist is now being marketed. Designed 
especially for heavy-duty dump truck 
bodies 11 to 15 ft long, this 20 ton capacity 
hoist shifts hoist weight forward. Thus 


Increases Payload 


more load is on the front axle, making 
possible maximum per-axle loads. Avail 
able through Hercules distributors 
throughout the U.S., the telescopic hoist is 
manufactured for single or tandem axle 
straight trucks. It is easily mounted with 
no part of the hoist extending below the 
truck frame. Because it is lighter in 
weight than many other types of hoists, 
contractors and material haulers can get 
jobs done faster through a decrease in 
“dead weight" and an increase in legal 
payload. Hercules Steel Products Cor- 
poration, CE 1-110, Galion, Ohio 


Trencher 


Low-cost, HEAVY-DUTY equipment for 
speedy and neat trenching of gas and water 
mains, service lines and irrigation and 
drainage ditches has now become a reality 
Rugged and practical, the Universal 
Trencher is the result of tests and observa 
tions of nearly thirty different machines 
over a three-year period under actual con 
ditions. Cleverly contrived with only 
standard parts for ease of assembly, re 
placement and repair, the 3A-48 Model is 
specifically designed for mounting on the 
Oliver OC-3 crawler tractor. Some fea 
tures include 4 ft depth of excavation, dig 
ging width control with bolt on clearance 
teeth, six digging speeds, adjustable and 
reversible soil conveyer, hydraulic control 
for fingertip operation, safety clutch and 
hydraulically controlled backfiller blade 
The trencher mounts the versatile Oliver 
tractor with perfect balance and the side 
mount for the operator with his controls 
readily at hand assure perfect operator 
vision and straight-line trenches without 
operator fatigue. Heller Engineering & 
Mfg. Co., CE 1-110, 11752 South Ala- 
meda St., Lynwood, Calif. 
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Calculator 


INTRODUCED AS A unique time-saver is 
the Morton's Area and Volume Calculator. 
Operating like a slide rule, but reading like 
a table, this pocket style calculator gives 
areas or volumes to the nearest square 
foot. As a result, the user can obtain in- 
stantly and accurately the areas of walls, 
ceilings, floors and windows. In addition, 
the device reduces to a fraction the time 
required in determining the cubic footage 
(volume) of aroom. By setting one dimen- 
sion in the window and referring to the 
figure under the other known dimension, 
the user of the calculator reads directly 
the area figure. Window-areas—cither 
by opening size or glass size—are found in 
a Similar manner with the aid of a sliding 
sleeve on the device. This external run 
ner is also used in finding volumes. The 
floor area is set under an arrow on the back 
of the calculator, and then the user reads 
directly on the same line the volume in cu 
ft under a choice of ceiling heights. Five 
different scales appearing along the edges 
make the calculator additionally useful 
It measures 3*/, by 9 in. in size, and is of 
lifetime viny! plastic. Paul S. Morton 
Engineering Service, CE 1-110, 609 


Bangor Road, Lawrence, Mich. 


Bucket 


AN IMPROVED standard bucket for the 
HT4 shovel has been developed. The 
two-position bucket will provide greater 


For Excavating or Stockpile Applications 


flexibility because of an adjustable pitch 
and a deeper bowl. This will make the 
unit ideal for either excavating or stock- 
pile applications. The two positions now 
available are achieved by changing the 
removable pins on each side of the bucket 
to either the forward or rear hinge points 
The forward hinge point for stockpiling 
gives quicker tilt-back and less spillage 
because of a 10 deg rack-back at the 
ground line. A simple adjustment con- 
necting the bucket to the rear hinge point 
retains the former digging and dumping 
angles desirable for excavating work. Re 
designed bucket teeth are also available for 
the improved bucket, now standard equip- 
ment on the Caterpillar HT4 shovel 
Caterpillar News Service, CE 1-110, 
Caterpillar Tractor Co., Peoria 8, Ill. 
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MANUFACTURERS 


Fork Truck 


DEVELOPMENT OF A low-cost gasoline 
engine 4000 Ib fork truck designed for out- 
side or rough-surface work—-and featuring 
a travel speed of 14 mph-——has been an- 
nounced. Its high travel speed makes it 
particularly valuable for yard handling 


Yardloader 


jobs requiring the movement of materials 


over large areas. Large pneumatic tires 
and an exceptionally high ground clearance 
are additional Yardloader features which 
suit the new truck for yard handling op- 
erations. Also, the VYardloader uses an 
extra heavy drive axle and an oscillating 
trail axle to permit its operation over un- 
improved or semi-improved surfaces. Pow- 
ered by a valve-in-head Case industrial 
engine, the Yardloader has a standard 
lifting height of 122 in. The truck uses a 
low-pressure hydraulic system. Its motor- 
driven gear pump supplies oil under pres- 
sure to either lifting or tilting cylinders, 
with speed controlled by acceleration of 
the engine; excess is by-passed to the 
reservoir. Onl is transmitted through high- 
pressure oil proof hose. The Baker- 
Raulang Company, Baker Industrial Truck 
Div., CE 1-110, 1230 W. 80th St., Cleve- 
land 2, Ohio 


Generators 


A new Group of 1800 rpm emergency 
power generators designed to combat the 
crippling effects of a power failure is an- 
nouced. The generators range in sizes of 
from 2000 watts to 15,000 watts, easily 
belted to the ordinary farm type tractor or 
any other speed governed engine power 
They develop the same 115/2300 voltage 
as supplied by the highlines and come in 
two designs: revolving armature and re- 
volving field. The latter having a sepa- 
rate direct connected exciter, is particu- 
larly noted for its exceptional overload and 
motor starting ability. A standard pulley 
and panel complete with a voltmeter and 
rheostat can also be supplied along with 
necessary approved transfer switches 
The generators are also available in 3 
phase characteristics. Katolight Cor- 


poration, CE 1-110, 624 North Front St., 
Mankato, Minn. 


CIVIL ENGINEERING 


= 
| 
; 


Equipment, Materials & 
Methods (Continued) 


| BURN 50% MORE 


which combines the best features of craw- UP TO 
ler, truck and erection cranes with those of 
industrial shop cranes, is self-propelled 
and hydraulically operated. Four func- 
tions are involved: turntable rotation, 
boom elevation, raising and lowering of 
cable and hook, and power extension and 
retraction of the boom. All movements, 
including steering, are actuated by hy- 
draulic power. The crane, although com- | 
pletely new to industry, is actually an | 

adaptation of a machine originally de- | ee with 
signed for use by the U. S. Navy. The this 

lightweight, fast moving crane proved so 

successful that Austin-Western decided to 


make it available for civilian use in and 
around factories, repair shops, ware 


houses, docks, mines, rail yardsand airports 

Before beginning production of the civilian 

crane, wane comprehensive survey | It has been demonstrated under rigid test conditions that 
threngnent industey hy ene | increases in incinerator plant capacities up to are obtain- 
of the nation's foremost research organiza- or 

tions to determine the characteristics re- able along with 507, lower labor cost per ton burned. Informa- 
quired in a machine of this type. After a tion concerning these tests, descriptive literature, and technical 


complete analysis of the survey was made, | information are available. Write today .. . 


(RSE FLYNN & EMRICH CO. 


301 N. Holliday St. * Baltimore 2, Maryland 


=" 


LOCKED IN THE ROCK 


oe DIFFICULT FOUNDATIONS | 
the final features and specifications of the ; (i: 


crane were established. It was decided 7 

that features such as 360 deg boom rota- 

tion; 24 ft horizontal reach from center of Pp 4 0 B L t M 
rotation; 24 ft vertical lift from ground os, 


level to hook; ability to negotiate grades 
up to 20 percent, under full load; and 15 

mph road speed, under full load, would ‘ 800 
make the Austin-Western hydraulic crane 
the kind of machine that industry had ‘ 
asked for to meet its hundreds of materials , CORES 
handling needs. The crane’s overall 3-14" We 
height of 9 ft and overall width of 8 ft Pe. 

were also established as a result of the 
survey which showed that these dimen- 
sions would meet door and aisle require- 
ments in the vast majority of cases. 
Austin-Western Company, CE 1-111, 
Aurora, Ill. 


Designed for Easy Installation 


Pole Grip 


A COMPLETELY NEW patented tool used 
for setting power poles up through ener- 
gized power lines is now in production. 
This revolutionary tool, known as Pengo 
Pole Grip does not replace the peavey; but 
does a different job. It enables one man 
to have complete control of the butt of the 
pole to safely guide the top of it up be- 
tween power lines and therefore, it not 
only eliminates one man, but is a safety 
tool as well. Petersen Engineering Co., 
Mfgs., CE 1-111, Santa Clara, Calif. 
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(1) TRADE MARK 3-SOCKETS 6.0 PATENTED 

Lee ‘Rew POR ATIC A 

3 


This precision transit gives 
years of precision work... 


yet costs less than any other quality engineers’ transit 


ee can pay more, but you 


can't buy a finer instrument 
than the White Engineers Tran- 
sit. Typical of the added manu- 
facturing refinements that assure 
you of more years of super-pre- 
cision are White's graduations: 
A new Swiss dividing engine 
of the latest design guarantees 
original tolerances of less than 
one second. And cutting them 
into solid silver preserves this 
accuracy longer. 
In addition, White's unex. 
celled coated optics provide a 


Model No. 7014 with “A” standard. “U" type also available. 


clear, sharp image — without 
halation even under adverse con- 
ditions at long distances. Consider, 
too, the totally enclosed leveling 
screws, waterproof compass box, 
hand-fitted, anti-friction, virgin 
hard bell metal centers. 

See your dealer for full infor- 
mation on the complete David 
White line of Transits, Universal 
Level-Transits, Levels, Theodo- 
lites and engineering supplies. 
Or write for new Bulletin 1052. 
Davin Wuire Company, 359 
W. Court St., Milwaukee 12, Wis. 


We offer the most expert REPAIR SERVICE 


on all makes, oll types of instruments. 
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Hydraulic Power Digger 


DESIGN AND ENGINEERING advance- 
ments in latest models of Sherman hydrau- 
lic power diggers assure extra performance, 
greater economy and durability. Major 
improvements, proved in many months 
of severe testing under actual operating 
conditions, are designed principally to 
assure longer life of the equipment and 
freedom from service regardless of hard 


usage. The dipstick, for instance, is now 
of fabricated box construction, insuring 
added strength to meet the most severe 
operating conditions. The safety factor 
has been measurably increased. Booms 
have been reinforced and have nearly 
100 percent greater bearing surface at 
hinge points on the dipstick and swing 
frame for longer life of pins and bearings 
and smoother operation. A_ redesigned 
swing control system provides better 
throttling control and positive, smooth 
action as fast or slow as operating condi 
tions require. Hoses with double wire 
braid for maximum assurance against 
failure are now standard equipment, and a 
new hose arrangement reduces the possi 
bility of chafing and cramping. A simpli 
fied regulating valve replaces the flow- 
control valve in the crowd cylinder circuit, 
still another measure contributing to long, 
trouble-free life. New, self-leveling hy- 
draulic stabilizers are another outstanding 
improvement. These act separately in 
stead of in unison, thus conforming to the 
terrain in which the digger is being oper 
ated, regardless of irregularities of the sur- 
face soil. This feature makes it possible 
to dig plumb on slopes. A new design 
and the method of mounting distributes 
the thrust of the digging operation, im- 
parting a cushioning effect which relieves 
direct strains on the entire unit, tractor as 
well as digging equipment. On some 
models, this requires the use of steel chan- 
nels extending from the lower extremity of 
the main frame assembly to the front of 
the tractor where it is attached to the 
tractor frame. In other cases, mounting 
of the sub-frame is altered to conform with 
the design of the tractor. In all cases, 
however, mounting of the digging equip- 
ment directly to cast iron members of the 
tractor is avoided, thus providing a new 
quality of elasticity that still further re- 
lieves direct strains. Sherman Preducts, 
Inc., CE 1-112, Royal Oak, Mich. 
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PATCHES & TRENCHES with a... / 
SAVE TIME — MATERIAL — MONEY by \ 
_ “SAWING BEFORE BREAKING” with a. . . “a 


Save up to 50% in labor and material. Sow repair patches —- water, 
gos, sewer and air line trenches in floors, streets, walks and highways. 
Save too, by sowing contraction joints in floors and highways . . . 
eliminate costly hand forming and spalling. 

“4 OUT OF 5” BUY CLIPPER CONCRETE SAWS. Three-Point Suspen- 
sion (see below) .. . the Patented Water Application which increases 
blade life and speed , . . perfect bal and dashboard controls 
for operating ease and maneuverability — these are the reasons 
WHY — “4 OUT OF 5” Buy Clipper! 


Onty minimum replacement maternal 
@ needed and is poured to straight, 
smooth edges 


NEARLY 20 YEARS EXPERIENCE 
Sawing Concrete of All Types 


The unqualified Clipper guarantee of satisfaction is backed by 
world-wide experience, the ability to select the finest materials 
and the “know-how” to put them together. 


YOU CAN DEPEND 
ON CLIPPER 
SUPERIOR 
DIAMOND BLADES 


ttt, tite 


Sawed lines confine breskout frac. 
turing and speeds removal up to 50% 


guaranteed to . . . “Provide the fastest 
cut . . . at the lowest cost.” Clipper alone 


can supply every necessory metal bond . . . 
specifications. 


in over 36 


CLIPPER 


Three Point Suspension holds 
the blade straight and true in 
the cut — eliminates binding — 
Grifting — sidewear and friction. 
Guarantees the possible 
biede life! 


MASONRY SAW 


the ONLY saw in 
the world that will cut 
masonry materials of 
every size and descrip 
tion. Clipper outper 
forms them all for ONLY 
Clipper is CONVERT! 
BLE” and has the Pat 
ented Features for flexi- 
bility. A Clipper Model 
to fit any job—any bud- 
get. Sold on FREE TRIAL 


. Priced trom $265. PRICED From $265 


FREE TRIAL! 


ORDER TODAY . . . on FREE TRIAL. 
Discover for yourself how Clipper 
will increase your profits by increas- 
ing your production at reduced 
costs. Clipper “ON THE JOB” FREE 
TRIAL guarontees satisfaction at no 


MODEL HO 
15 MUDELS 


KANSAS CITY 8, MISSOURI 
COAST TO COAST 


2» BOSTON © SAN FRANCISCO 
HOUSTON CINCINNATI 
© MILWAUKEE © ATLANTA 
© ST. PAUL @ WASHINGTON, D.C. 
© INDIANAPOLIS © BIRMINGHAM 
NEW YORK CHARLOTTE, N.C. 
LOS ANGELES PITTSBURGH DALLAS 
SEATTLE OENVER KANSAS CITY 
IN CANADA — P.O. BOX 476, WINDSOR, ONTARIO 


ST. LOUIS 

CLEVELAND 
DETROIT 

*® AUSTIN, TEX. 
CHICAGO 


Contraction joints in floors or streets 
eliminates spalling, 50% less seal and 
are maintenance free. 


r 


2811 N.W. WARWICK « KANSAS CITY 8, MO. 
Send FREE Literature and Prices on: 


CLIPPER CONSAWS [_) CONSAW 
DEMONSTRATION 


STATE 


SOLD ONLY DIRECT FROM FACTORY BRANCHES 
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ern 


AARAU 
Frigid Arctic or 


Steaming Africa... 


DKM 2 


Here, in the world-famous DKM2 Double 
Circle Theodolite, Kern brings you the 
final triumph of designed skill. Pre- 
cision crafted by old-world experts rich 
in their tradition... hawlessly constructed. 
Used with outstanding success for all 
technical survey work, it is particularly 
wited for traversing, layout work and 
triangulation. 


OKM's ore available in a wide range of 
models, offering you a new high in pre- 
cision. The DKM2-T is read to 2’ 
estimated to The DKM2-U (pic- 
tured) is read directly to 10", estimated 
to 1"... And the DKM2 which can be 
read directly to 1", estimated to ‘/\»"! 


any conditions...the OKM will truly 
amare you. Write TODAY for complete 
specifications. 


Complete service department. Factory 
trained personnel. 


Kern Surveying Instrument Division 
PAUL REINHART CO., INC. 


66 Beaver Street, New York City 
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One-Ton Roller 


A RECENTLY DESIGNED one-ton Moto- 
roller having 56 lbs per sq in. compaction 
is now ready for production and will be 
on the market early in the Spring of 1954. 
Some of the features of the Motoroller are 
a newly designed center poise hook-up 
which insures perfect tracking of the front 
and rear rolls; geared steering through a 


Motoroller 


split front drum; low center of gravity for 
working on grades and slopes; compact 
frame structure with a minimum of over- 
hang on sides for close rolling; water bal- 
last drums to permit weight variance; 
dual drain plugs for speedy filling and 
draining; Wisconsin air cooled engine, 
providing a smooth flow of extra power; 
and proven heavy duty forward-reverse 
transmission with external adjustments. 
Gabb Special Products, Div. of the E. 
Horton & Son Company, CE1-114, Windsor 
Locks, Conn. 


Wall Brace 


A TILT UP WALL brace, designed for fast 
and efficient bracing, adjusting and plumb- 
ing of precast concrete wall panels, is made 
of lightweight tubing and is adjustable 
from a 12 ft length to a 22 ft length. It 
has two types of standard end fittings, one 
type is a unique quick attach unit, de- 
signed for a ball and socket attachment 
with the ball furnished with the brace. 
The other end fitting is interchangeable 
and can be used with all standard im- 
bedded inserts. This new brace does away 
with unsafe, inefficient and more costly 
methods of wall slab bracing. It is now 
possible to brace to a standard wall panel 
with one brace with this new, high quality, 
high strength brace. A special bulletin 
describing it and other equipment espe- 
cially designed for tilt up, precast concrete 
operations isavailable. F. Thomas Collins 
& Assocs., CE 1-114, 921 West Las Tunas 
Drive, San Gabriel, Calif. 


When Requesting Literature 
Please Tell The Manufacturers 


You Saw Their Products Men- 


tioned in Civil Engineering 


FOR THE 


HAND OF 
A MASTER! 


ern 


AARAU 


Within the complete Kern 
line you'll find a drawing 
pen designed to fit just 
your hand . . engineered 
to adjust to just your grip 
. . made for YOU. Care- 
fully designed for greatest 
possible ink capacity ... 
hand shorpened for crisp, 
exact unbroken lines . 
the Kern pen is your ossur- 
Medel once of a for easier job. . . 
1003 far more comfortable work. 


DETAIL PERFECT 
Almost a century and a half of study, 
constant improvement and devotion goes 
into every Kern drawing instrument. 
Unquestionably the finest product of its 
kind made today, your Kern instrument 
is worthy of the hand of a master . . . 
perfect for the fingers of the novice! 


WRITE FOR DETAILS 
Our new catalogue of sets and individua} 
pieces is ready now. Set prices range 
from $15 to $100. The drawing pen 
pictured, is $2.20. Write for your FREE 


copy today! 
At your nearest decler, or 
write Dept. CM 


Kern Drawing Instrument 
Division 


BORDEN & RILEY PAPER CO. 
62 E. 11 Street, New York City 
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Double Pentagonal Prism 


AN EXCEEDINGLY USEFUL time and labor 
saving device, especially for surveying, is 
the Double Pentagonal Prism. It bends 
the line of sight 90 deg in both directions, 


putting the observer on a straight line 
between two points. Prism can be used to 
measure all 90 and 180 deg angles on prop- 
erty survey. Instrument is about the 
size of a plumb-bob but weighs much less 
Bob is attachable to hook on bottom 
Geo Optics Company, Inc., CE 1-115, 170 
Broadway, New York 38, N. Y. 


Greasing Unit 


A Low-cost, battery-powered greasing 
unit which pumps grease directly from 
the drum is being offered. The unit, 
trade named Greasemaster Senior, will be 
particularly useful to owners and oper 
ators of truck and contractors equipment 
and others who maintain large fleets of 
mobile tools and commercial vehicles 
Like the earlier Greasemaster, it operates 
on a hydraulic ram pump (powered by an 
ordinary automotive storage battery) 
which forces grease through a 25 ft high 
pressure reinforced hose to a universal 
grease gun handle where greasing pressure 
can be varied from 600 Ibs per sq in to 
12,000 Ibs. Standard automotive starter 
supplies mechanical power. 10 ft copper 
cables and high-capacity E2 battery 
clamps make for simple, positive power 
hook-up. Grease coupler works directly 
on all standard fittings aid adaptors are 
available for special fittings. Ball swivel 
allows full 360 deg rotation and free side 
ways movements to reach fittings in any 
location. Sets up for operation in two 
min. Total weight of unit: 40 lbs. Two 
models available: Model A-100 fits drum 
of 14°), in. maximum outside diameter 
and minimum depth of 22 in. This is the 
standard-size grease drum in the central 
states. Model A-110 fits drums of the 
same diameter but of at least 26 in. in 
depth, for the typical grease drum used in 
the West. Full l-year guarantee. G &T 
Industries, CE 1-115 1420 Barwise, Wichi- 
ta, Kansas 
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DAM REPAIRED 
WITH “GUNITE” 


The two photographs show 
the Bulls Bridge Dam of the 
Connecticut Light and Power 
Company, which is one of 
many dams we have repaired 
for this company. 

The upper view shows the 
work in progress, and gives 
some idea of the condition of 
this structure before repairs 
were made. The lower view 
is of the completed job. 

After chipping out the loose 
and disintegrated concrete 
and sandblasting the entire 
area, heavy reinforcing mesh 
was placed over the surface 
of t old concrete and 
applied two inches 
thick, plus the material re- 
quired for filling deeply 
eroded portions. 

Our 72-page bulletin B-2400 
describes scores of similar 
"Gunite" jobs. 


Write today for bulletin 8.2400 


ONE Call for Every Steel Need 
If you need structural steel, galvanized 
steel, reinforcing bars and mesh and pans 
or special fabrication — ONE Call to Flint 
will secure it all! Delivery can usua‘ly be 
made from our compete stocks. Flint also 
provides Planning and Scheduling services. 


@ STRUCTURAL @ PLATE 


WAREHOUSE @ REINFORCING 
CALVANIZED 


P. O. BOX 1289 


TOWERS su ST ATIONS 


FLINT STEEL CORPORATION 


TULSA, OKLAHOMA 
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Water Control Gates 


CONTROLS WATER LEVELS AUTOMATICALLY 


Developed in France, proven in 
North Africa, U.S. irrigation and 
power companies report this gate 
unequaled to control water levels, as- 
sure equitable distribution, 24 hours 
a day in canals, reservoirs, forebays, 
etc. 

Entirely self operating... saves 
cost of gate keeper... prevents costly 
washouts and flood damage 

There may be an installation 
near you for inspection. Write for 
information. 


Accurate Parshall 
Measuring Flumes | 


Accurately measures water in 
open ditches and canals, regardless 
of water velocity. Ideal for sewerage 
and water treatment plants. Settles 
water disputes. 

Self cleaning...easy to read. 
Built of corrosion-resistant galva- | 
nized steel for long life. Approved by 
state engineers. Write for detailsand | 
prices. 


MAIL TODAY 


THOMPSON PIPE & STEEL CO. 


3017 Lorimer Street, Denver |, Colerede 


Gentlemen: Please send me without obli. 
gotion pictures ond date on water contro! 7 

| 
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Shoveloader 


A FRONT-END Shoveloader with 6000 
Ibs capacity, 4-wheel-drive and power 
steering, parallelogram loader action and 
a 100 in. wheelbase for stability has 
been announced. Described by the mak- 
ers as “an excellent unit for jobs requiring 
high capacity loading under very rugged 
conditions,” the 4-wheel-drive Shove- 
loader—is rated at 1 '/,; cu yd capacity 
with a recommended working capacity of 


Powered by Hercules Engine 


6000 Ibs, peak capacity of 9000 Ibs. The 
unit is equipped with positive four wheel 
drive and is designed to eliminate need 
for a center differential transfer case 
Hi-flotation tires and high under-clearance 
permit efficient operation of the loader 
under extreme conditions of mud, snow, 
sand, and uneven ground. A 23 in. os- 
cillation of the unit's rear axle keeps all 
four wheels solidly in ground contact on 
rough terrain, ensuring best function of 
the 4-wheel-drive. The Shoveloader's 
five speed forward or reverse transmission 
coupled with shuttle gear transmission 
permits quick change of direction when, 
for example, working between stockpile 
and truck. Power steering on all four 
wheels (optional) also adds to the opera- 
tor’s critical control of the unit. Operator 
safety is secured by location of the seats 
at the rear and above the engine, away 
from all moving parts. This vantage 
also gives the operator an excellent view 
ahead. Operational ease is further in- 
creased by the parallelogram design of the 
loader mechanism, which keeps the blade 
or fork at the same angle regardless of 
the loader’s attitude. Simple adjustment 
of the angle is made with the tilt cylinder, 
when required. Power for the unit is 
supplied by a cylinder Hercules en- 
gine-—93 hp gas or 77 hp diesel at option, 
each rated at 2100 rpm. Special design 
of the Shoveloader axles, incorporating a 
3-to-1 gear ratio in each wheel, lessens 
strain by 300 percent compared with con- 
ventional axles. Dept. KP, Baker-Lull 
Corp., 314 W. 90th St., Minneapolis, 
Minn. 


When Requesting Product Infor- 
mation Please Mention Civil 
Engineering 


GOVERNMENT OF INDIA 
MINISTRY OF RAILWAYS 


(RAILWAY BOARD) 


GANGA BRIDGE 
PROJECT (INDIA) 


TENDER NOTICE 


1. The General Manager and Chief Engineer 
Gange Bridge Project, proposes to invi.e renders 
for the construction of @ Reil-cum-Roed bridge 
ecross the Ganga River near Mokameh (Bihar) on 
the Eastern Rail wey. 


2. Tenders will cover the following items of 
works for the proposed bridge 


(e) Piers and their Foundet F 
will be required to be teken down to « 
depth of 170 feet in the river bed below 
the low weter level for the main piers 


dat 


(b) Febricetion, supply and erection of steel 
girders for the bridae. 


(c) Reinforced concrete roadway decking on 
the bridge 


3. Two tentative desiqns have been prepared 
for the proposed bridge. 


Fiest: Consisting of Nine main spans of which 
seven will be 600 feet each, two 500 feet 
each and four shore spens 104°.8” each, 
centre to centre of bearings. The main spens 
will be balanced cantilever type with 100 ft 
cantilever erm at each end and 400 ft sus 
pended spans 


Second: Consisting of fourteen main spans 
each 413'-4% centre to centre of bearings and 
four shore spens 104°.8" each, centre to 
centre of bearings, simply supported at the ends 


Tenderers will be free to quote for either or 
for both of the ebove designs end for any other 
alternative design that they might like to suggest 
to the required specifications and standards of 
loeding 


4. Site plens and other preliminary information 
required by intending tenderers may be obtained 
from the General Manager and Chief Engineer, 
Gange Bridge Project, Room No. 206, "N’ Block, 
Raisina Road, New Delhi, on any working dey 
after the 16th November, 1953, at 2s 25/- per set 
Any edditione! information required can be sup 
plied on appl cation 


5. Intending tenderers are advised in their own 
interest to study all loce!l conditions governing 
the works at site, availability and sources of 
supply of skilled and unskilled labour and suit 
able building materials before tendering. 


6. Tender forms, together with the necessary 
drawings, schedule of quantities, specifications 
and conditions of contracts will be aveileble for 
sale from 18th Jsnuery, 1954, at the Project 
Headquarters Office at Post Office Hathidesh 
(Mokemeh, Bihar) @ Rs 100/- per set. 


7. The Project Administration reserves the 
right to eccept any tender even though not the 
lowest or to give al! the works to one party or to 
split up the work between more then one perty 
or to reject all the tenders without assigning any 


reason 
G. Pande 


Generel Manager & Chie! Engineer, 
Ganga Bridge Project, Mokameh. 
Camp Office, Room No. 206, 'N’ Block 
Reisine Roed, New Delhi. 

Deted Sth Nov., 1953. 
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ONVENIENC 


and 


ACCURACY 
EUPOLD | 
JPOLD / 


ALEVE 


Advanced design engineering and preci- 
sion manufacturing techniques have 
earned world-wide acclaim for LEUPOLD 
instruments since 1907. Exclusive LEU- 
POLD features...dependable LEUPOLD 
accuracy are your assurance of time- 
saving, trouble-freeservice under all work- 
ing conditions, 


LEUPOLD 
ABNEY LEVEL 


GREATER 

VERSATILITY WITH 1 INSTRUMENT 
@ CHECKING ROAD GRADES 
@ TOPOGRAPHIC MAPPING 
@ DETERMINING TREE HEIGHTS 
@ GENERAL LEVELING WORK 


Exclusive LEUPOLD design holds scales 
in milled slide, ready for immediate use 
without removing and reversing the frame 
... Saves time and trouble on all jobs. 
Bubble magnifier adjusts internally to the 
user's eye. No draw eyepiece to retract for 
carrying...no re-focusing each time in- 
strument is used. New improved microm- 
eter adjustment on index arm gives easier, 
faster and more accurate readings. 


4 SCALES AVAILABLE 
Degr 


$30.00 


LEUPOLD 
HAND LEVEL 


Compact, lightweight instrument for all 
preliminary leveling work. Measures only 
5!,” in overall length. Exclusive LEU- 
POLD bubble magnifier adjusts internally 
to user's eye... brighter bubble eliminates 
eyestrain and permits faster, more accu- 
rate readings. 


Comes in soddie leather case 
ORDER BY MAIL 


or write for new literature on the LEUPOLD 
line of levels ond composses 


LEUPOLD & STEVENS 
INSTRUMENTS, INC. 


4445 N. E. Glisan S$t., Portland 13, Oregon 
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Literature Available 


Cement Tester -A 50,000 Ib cement 
tester is presented in Bulletin 4205, newly 
issued. Its four illustrated pages cover 
the evolution of the machine with de- 
velopment of ASTM Test Method C 109 
52, and gives features and specifications. 
Baldwin-Lima-Hamilton Corp., CE 1-117, 
Philadelphia 42, Pa. 


Crane-Excavarors- -The first pripting 
of a pocket-size technical booklet titled, 
“Handbook of Data for Proper Selection 
of Crane-Excavators,” is announced. 
The booklet contains specific information 
on major design and construction funda- 
mentals which are presented in a concise, 
matter-of-fact style. Actual comparison 
charts are included for added reading con- 
venience. This handbook has been pre- 
pared to help make certain that the selec- 
tion of a crane-excavator is the one best 
suited for a particular job whatever the 
requirement. The Wayne-Crane Div., 
American Steel Dredge Company, Inc., 
CE 1-117, Fort Wayne, Indiana 


Concrete Equipment Hanpsook-—A 
56-page Manual for Handling and Placing 
Concrete is offered as a guide to the latest 
approved methods. It is a condensed 
handbook which covers all phases of con 
crete construction methods from the selec- 
tion of concrete through the batching and 
placing procedures. The booklet provides 
complete check lists of job specifications, 
job conditions and equipment. It lists 
the available current technical data-— 
includes many useful tables-—illustrates 
correct and incorrect placing methods 
and shows unusual jobs and how they were 
solved. References to proper equipment 
are made throughout the manual. Gar- 
Bro Manufacturing Company, CE 1-117, 
2415 East Washington Blvd., Los Angeles 
21, Calif. 


Pumps Vertical turbine pumps for 
the safe and efficient handling of all pe 
troleum products and other volatile fluids 
are described in a bulletin. Capacities of 
these pumps range from 40 gph to 
1,000 gph, and more for special service re 
quirements. Various special fittings and 
materials are available to make them 
adaptable to any kind of service. Layne & 
Bowler, Inc., P. O. Box 6697, Memphis 8, 
Tenn. 


Puotoe_ectric ConTROL ~Two 4-page 
bulletins ‘on multiple-circuit photoelectric 
control equipment for outdoor lighting, 
and particularly street lighting, are now 
available. One bulletin designated GEC- 
1210, contains detailed technical data on 
the equipment. This includes features 
and specifications, and information on in 
stallation and operation. The second bul 
letin, GEA-5141B, provides information 
on various outdoor lighting applications 
for the new equipment. Data pertaining 
to its interchangeability and operational 
features is included. News Bureau, Gen- 
eral Electric Company, CE 1-117, Schnec- 
tady 5, N. Y. 


THE SUPERIOR 
BRIDGE DECKING 
FOR SMALL 

OR LARGE JOBS 


* 80% OPEN 
SELF-CLEANING 
SELF-DRAINING 
NON-FLOAT 


NOT AFFECTED 
BY WIND PRESSURE 


LIGHT WEIGHT 


STRONG, SAFE 
ROAD SURFACE 


& MINIMUM OF 
ROAD MAINTENANCE 


ratings for 
dowels 
and gutter 
basins. 
«No accumulation of 
dirt or snow. 


For further 
information and 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5008 27th St., Long Island City 1, W. Y. 
1868 10th St., Oakiand 20, California 
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Comes in saddle leather case with belt loop Pe 
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Get WINTER CONCRETE 


with HIGH 
EARLY STRENGTH 


CHLORIDE 


© Lowers Costs! 

@ Saves Time Between Operations! 
@ Permits Quicker Finishing! 

e@ Cuts Protection Time! 

@ Assures Full Ultimate Strength! 


Today—with SOLVAY Calcium Chloride, it is both 
possible and practical to carry on concreting operations 
during the winter months. The addition of SOLVAY 
Caleium Chloride assures fast setting to permit quick 
finishing, full ultimate strength and a short protection 
period—even in freezing weather. 


Whether you do your own mixing or use transit-mix 
conerete, you will be sure of quality work, minimum 
cost and a faster operation if you are sure that your 
specifications include: 1. The use of heated water 
and materials. 2. The use of SOLVAY Calcium 
Chloride in the mix. 3. The use of proper covering 
or protection against anticipated temperatures. 


When ordering 


READY MIXED CON- 


Sead fer FREE CRETE IN COLD 


Fel WEATHER 
“The Effecte of Calcium Be sure to Specify 
Chioride on Portland Ce- 
woe of calcium chloride in Calcium Chloride 


concrete Mail coupon be- 
low for your free copy 


if | SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. | 
| Please send me without obligation your book, ‘The Effects of | 
| Caleium Chloride on Portland Cement.”’ 
Name 
Company Position. ..... 


UNDERWATER 
SURVEYS 


MADE EASIER 


Fast... accurate 


permanently recorded 


Bludworth Marine's 
latest Supersonic 
Survey Recorder makes 
underwater surveys 
faster with exceptional 
accuracy. Excellent 
for channel dredging, 


salvage or coastal 


Actually reveals character of 


construction. 


bottom material while recording depth. 


BLUDWORTH MARINE 


precision built electronic navigation equipment since 1926 
92 Gold Street, New York 38, N. Y. 
DIVISION OF NATIONAL — SIMPLEX — BSLUDWORTH, INC. 


THE FINEST WRITINGS 


OF CIVIL ENGINEERS 
Transactions Vol. 118 
Just Issued 


Containing advanced principles and practice in all civil 
engineering fields, it has a place in every engineer's 


library. 

To members: To other subscribers : 
Paper Bound ..$2.00 Paper Bound $16.00 
Cleth Bound . 3.00 Cleth Bound 17.00 
Merecce Grained 4.00 Morecce Grained 18.00 


Special discount to libraries 
A limited number of Volume 117 and earlier issues are 
also available. Prices on request. 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 329th S. New York 18, N. Y. 
Please send Vol. 118 in 
Amount enclosed $ 


(1 em) (1 am not) @ member of ASCE. 
Name 

Street 

City State 


© Enter my stending order for future Transactions in binding indiceted. 
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PROCEEDINGS 
AVAILABLE 


The following papers have become avail- 
able as Proceedings-Separates. Following 
the date of issue of a paper, discussions 
thereof will be received for a period of three 
months, as specified on the cover of the 
paper. Titles will be added to this list 
every month, as they become available. 
Technical division sponsorship is indicated 
by an abbreviation at the end of each item, 
the symbols referring to: Air Transport 
(AT), City Planning (CP), Construction 
(CO), Engineering Mechanics (EM), High- 
way (HW), Hydraulics (HY), Irrigation and 
Drainage (IR), Power (PO), Sanitary Engi- 


neering (SA), Soil Mechanics and Founda- 
tions (SM), Structural (ST), Surveying and 
Mapping (SU), and Waterways (WW) divi- 
sions. Papers issued prior to, and including, 
Separate No. 289, were not distributed 
under the present automatic mailing system 
If you have not registered in a Technical 
Division to receive its papers (one Division 
only) free of charge, please do so promptly 
by filling out and mailing the enrollment 
and subscription form (page 121) to Society 
Headquarters. For ordering separate pa- 
pers, use the convenient order form on 
page 120. 


Listed in Earlier Issues 


292. Strength of Columns Elastically Re- 
strained and Eccentrically Loaded, by P. P. 
Bijilaard, G. P. Fisher, and George Winter. 
(EM) 


293. Stresses and Displacements in Thin 
Shells Composed of Cylindrical and Spherical 
Segments, by Mario G. Salvadori. (ST) 


294. Recent Additions and Improvements 
to the Hales Bar Hydroelectric Plant, by 
Adolf A. Meyer. (PO) 


295. Discharge Characteristics of Tainter 
Gates, by Arthur Toch. (HY) 


296. An Experimental Investigation and 
Limit Analysis of Net Area in Tension, by 
W. G. Brady and D. C. Drucker. (EM) 


297. High Velocity Tests in a Penstock, by 
Maxwell F. Burke. (HY) 


298. Joint Translation by Cantilever Mo- 
ment Distribution, by L. E. Grinter and C. H 
Tsao. (ST) 


299. Plastic Buckling of Eccentrically 
Leaded Aluminum Alloy Columns, by J. W. 
Clark. (EM) 


300. Designing Aluminum Alloy Members 
for Combined End Load and Bending, by H.N. 
Hill, E. C. Hartmann, and J. W. Clark. (EM) 


Ol. Public Relations Aspects of Consult- 
ing Sanitary Engineering Work, by M. H. 
Klegerman. (SA) 


302. Stabilization of Municipal Refuse by 
Composting, by P. H. McGauhey and Harold 
B. Gotaas. (SA) 


303. Planning and Executing a Uniform 
Poliution Abatement Program for the Kansas 
River Basin, by Dwight F. Metzler. (SA) 


304. Chesapeake Bay Bridge, by E. F. 
Ball. (CO) 
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30S. Surveys and Maps— Vital to the Solu- 
tion of Problems of Mass Transportation, by 
Benjamin Everett Beavin, Sr. (SU) 


306. An Engineering Approach to Blast 
Resistant Design, by N. M. Newmark. (ST) 


307. Sewage Aeration Practice in New 
York City, by Richard H. Gould. (SA) 


308. Movements in the Structural Con- 
crete at Conowingo Hydro Plant, by Stanley 
Moyer and Viggo Hansen (PO) 


309. Special Design Features of Water 
Works Facilities Handling Highly Turbid 
Waters, by R. G. Kincaid. (SA) 


310. Sewage Aeration Practice in the Sani- 
tary District of Chicago, by Norval E. Ander- 
son. (SA) 


1. Papers are to be ordered by serial number 
to avoid unwanted duplication 


3. Members’ accounts will be charged at 
papers ordered prior to August 1, 


of $0.75, libraries, $10. 


Standing orders for all 
in which @ member registers 


TRANSACTIONS 
ACTIONS 
annual subscription rates. 


INSTRUCTIONS 
Please keep a record of Separates you have received 


2. Every ASCE member registered in one of the Technical Divisions will receive free, automatically, 
all papers sponsored by that Division after September, 1053 


25¢ each for every paper ordered specially 
1954, will be included on the 1955 dues bills 


4. “Ion-members of the Society may order copies of Proceedings papers by letter with temittance of 
50¢ per copy, members of Student Chapters, 25¢ per copy 


$12.00, een Student Chapters, $12.00, non-members, $20.00, plus 


one Division in 


Specially selected Procesnoinos papers with discussions, will be included in Teans 
Annual volumes of Transactions will continue to be available at the currently established 


311. Estimating the True Consolidation Be- 
havior of Clay from Laboratory Test Results, 
by John H. Schmertmann. (SM) 


312. Composting of Garbage and Sewage 
Sludge, by Eric Eweson. (SA) 


313. General Design of the East Delaware 
Water Supply Tunnel, by Stanley M. Dore. 
(ST) 


314. Further Investigations of Concentra- 
tion of Raw Sludge, by J. F. Laboon. (SA) 


315. The Structure of Inorganic Soil, by T. 
William Lambe. (SM) 


316. The Effect of Jet Aircraft on Airport 
Pavements: Investigations Conducted by the 
Corps of Engineers, by Gayle McFadden. 
(AT) 


317. The Effect of Jet Aircraft on Airport 
Pavements: Investigations Conducted by the 
Bureau of Yards and Docks, by J. A. Bishop. 
(AT) 


318. Some Economic Aspects of Waterway 
Projects, by Haywood R. Faison. (WW) 


319. Some Irrigation and Drainage Prob- 
lems of Mediterranean and Middle East 
Countries, by Martin R. Huberty (IR) 


320. Peak Discharge for Highway Drainage 
Design, by Carl F. Izzard. (HW) 


November 


321. Erection of the Main River Span, 
Passaic River Crossing, New Jersey Turnpike, 
by Jonathan Jones. (ST) 


322. Design of Frames by Relaxation of 
Yield-Hinges, by J. Morley English. (ST) 


323. Stabilization of Soil by Silt Injection 
Method, by George E. Johnson. (SM) 


Charges for 


may be entered ot the annual rates; Mem- 
postage charge 


calender ‘excepting of @ Division 


To Members To Non-Members 


Morrocco-grained binding 4 00 $18 00 
Cloth binding 3.00 17.00 
Paper binding 200 16.00 
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324. Pile Loading Tests, Morganza Fiood- 
way Control Structure, by Charles || Mansur 
and John A. Focht, Jr. (SM) 


$25. Building Foundations in San Fran- 
cisco, by Charles H. Lee. (SM) 


$26. Foundation Exploration Denver Col- 
iseum, by RK. B. Peck. (SM) 

$27 
Dam Embankment, by (. Li 


A Concept of Slope Design of Earth 
(SM) 


$28. Trafficability of Soil as Related to 
Mobility of Vehicles, by KR. ©. Stewart 
S. J. Weiss. (SM) 


amd 


429. An Interstate Route and Its Urban 
Connections, by W. Ormeabee (HW) 


430. Plastic Deformation of Wide-Flange 
Beam-Columns, by Robert L. Ketter, Edmund 
L. Kaminsky, and Lynn S. Beedle. (EM) 


431. Deflection of Laminated Beams, 
Clark. (EM 


$42 
Trusses, by F. Masur 


Post-Buckling Strength of Redundant 
(EM) 


PROCKEDINGS 


224 258 


SEPARATES 
(EM 


Discussions oft 


77, 179, 


434. Lateral Buckling of Channels and Z- 
Beams, by HN. Hill. (EM) 


435. Water Pollution Control Policy, | 
Paul Haney. (SA) 


446. Performance of Biofiltration Plants by 
Three Methods, by KR. SS. Rankin. (SA) 


437. Future Developments in Sanitary En- 
gineering, by Harold B. Gotaas. (SA) 


448 Administration: The Key to Effective 
Application, by Vinton W. Bacon. (SA) 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 


Enter my order for separate Pao vere which I have circled below. 


account is to be charged at the rate of 25¢ for 


The Need to Break with Tradition, by 
(SA) 


539. 
Ray L. Derby 

440. Health, Welfare and Development, by 
John A. Logan. (SA) 

341. What's the Outlook for Sanitary En- 
gineers? by Clarence W. Klassen. (SA) 

342. The Problems of Civil and Structural 
Design of Steam Electric Plants for the Pacific 
Gas and Electric Company in Central Cali- 
fornia, by W. L.. Dickey. (CO) 

$43. Design and Research for Welded 
Structures, by LaMotte Grover. (ST) 

444. Steel for Welded Bridges and Build- 
ings, by Simon A. Greenberg. (ST) 


Fabrication and Construction of Struc- 
Kreidler. 


345 
tural Steel for Buildings, by ©. L. 
(ST) 

446. Statutory Control of Ground Water, by 
S. T. Harding. (IR) 


Use of Colorado River Water in Cali- 
(TR) 


“47 
fornia, by Raymond Matthew 


348. Construction of the Elizabeth River 
Trench-Type Tunnel, by Joseph Peraino. (CO 


349. Aseismic Design of Elastic Structures 
Founded en Firm Ground, by L.. E. (coodman, 
E. Rosenblueth, and N. M. Newmark. (ST) 


350. Construction of the Inter-American 
Highway, by E. W. James. (HW) 


451. Vertical Sand Drains for Stabilization 
of Muck-Peat Soils, by J. ©. Carpenter, and 
Edward S. Barber. (HW) 


352 
nology in Occupational Health, !y 
Meyer, Jr. (SA) 


Concepts of Engineering Biotech- 
Alvin F. 


The Importance of Shoran Surveying 
by Carl 1 


353 
in the Southern Hemisphere, 
Aslakeon. (SU) 


1 Separate ordered. 


$54. Hydraulic Fundamentals of Closed 
Conduit Spillways, by Fred W. Blaisdell. (HY) 


355. Statistical Review of Dam Construc- 
tion, by Robert A. Sutherland. (PO) 


356. The Development of the Pulp and 
Paper Industry in the South, by A. G. Wake 
man (CQO) 


487. A Mathematical Examination of Spi- 
raled Compound Curves, by T. F. Hickerson 
(HW) 


Intrusion of Sea Water in Tidal Sec- 
Pp I ind- 


358. 
tions of Fresh Water Streams, by ‘ 
ner. (HY 


December 


359. Development of Miami International 
Airport, by Earle M. Rader. (AT) 


300. Strength Characteristics 
pacted Clays, by Gerald A. Leonards 


of Com- 
(SM 


Tracy 
(HY) 


361. Pressure Surge Control at 
Pumping Plant, by John Parmakian 


362. Graphical and Theoretical Analysis of 
Step-Drawdown Test of Artesian Well, by 
M. 1. Rorabaugh (HY) 


363. Field Penetration Tests for Selection 
of Sheepsfoot Rollers, by S. J] Johnson and 
W. G. Shockley. (SM) 


364. High Intensity Rainfall and Major 
Floods in Puerto Rico, by Miguel A_ Quinones 
(HY) 


Effect of Weil Screens on Flow into 
Jack S. Petersen. Carl Rolwer. 
Albertson (HY) 


Wells, by 
and M.1 


Frequency of Excessive Rainfalls in 
(HY) 


466 
Florida, by David B. Smith 


Discussions of 
172, 173, and 174. (SU) 


RATES 151, 


Discussions of PROCEEDINGS-SrPA 
(ww) 


RATES 148 and 166. 


i Unsteady Flow in Open Type Pipe 
Irrigation Systems, by E. H. Taylor, A. Ff 
Pillsbury, TO. Ellis, and G. A Bekey. (IR 


of 
(AT) 


370. Discussions 
RATES 172, 173, and 174 


of PROCKEDINGS-SEPa- 
(SM) 


Discussions 
106 and 228 


371 
RATES 


209 
3u4 
329 
3th 
359 


296 
Sil 
326 
356 


297 
312 
327 
342 
357 


372 


205 
310 
325 
3M 
355 


370 


2 293 
307 308 
322 323 
337 338 
352 353 
367 368 


of 
(CO) 


372 Discussions 
RATES 150 and 226. 


319 
334 
349 
3ot 


318 
333 
348 
363 
378 


317 
332 
So2 


316 
331 
346 
376 


315 
330 
345 
360 
375 


of PRockepincs Sera 
and 306. (ST) 


373. Discussions 
RATES 150, 170, 245, 


of PROCKEDINGS-SeP,- 
(EM 


Dis ussions 
If more than one copy of a paper is desired, indicate here: RATES 157, 202, 223, 299, and 300 
Defiections of « Circular Beam Out 
(EM 


375. 
of Its Initial Plane, by Enrico Volterra. 


Electrical Analogs of Statically Loaded 
Ryder. (EM 


$76 


Structures, by Frederick L 


of 
(SA) 


Discussions 
130, 208, and 231. 


377. 
RATES 


Discussions of PROcKEDINGS-Srra 
160, 162, 294, and 308. (PO) 


378. 
RATES 
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Professional Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 
Design end Construction 
Reports, aisals, Esti- 


mates rveys, Port 
Facilities, Foundations, Industrie! Plents, 
Bridges end Structures 


P.O. Box 361 Mobile 3, Ale. 


PALMER & BAKER, INC. 
Censulting Engineers end Architects 
Tunnels — Bridges — Highways — Air- 
ports — Industriel Buildings — Herbor 
Structurer—Vemels, Boats & 
Equipment—Soils, Materia! & Chemice 


DUVAL ENGINEERING & 
CONTRACTING CO. 


General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 
Jacksonville Floride 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports — Drainage — Electric Power 
Flood — Industrie! Rete Studies 
Sewerage — Veluetion — Weterworks 


Hershey Building, Muscatine, lowe 


RADER ENGINEERING CO. 
Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 

Tunnels, Airports, Traffic, 

Foundations, Buildings, Reports, 

leat 


111 N.E. 2nd Avenue Miami, Floride 


HAZELET & ERDAL 

Consulting Engineers 

Bridges — Foundetions 
Expressways — Dems — Reports 


CRANDALL DRY DOCK 
ENGINEERS, INC. 
Docks, Floating Docks, 


Ra Facilities 
gation, Reports, Design 
Supervision 


238 Main St., Cambridge 42, Mass 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Ropers 
Dems, Reservoirs, Tunnels, Foundations, 
Groundweter Supplies and Resources 
Non-Metallic Minerals 
6 Beacon Street 
Boston 8, Massachusetts 


Consulting Engineer 
Hydroelectric, irrigation, weter supply 
and multiple purpose projects, flood an 
erosion control, river besin development 
plenning, dems end their foundations, tun- 
nels, merine structures, valuations, rates. 


28 Brookside Drive, Sen Anselmo, Calif. 


DAMES & MOORE 
Soll Mechanics Engineering 
Los Angeles @ Sen Franeisco 
Portland © Seattle © Selt Lake City 
New York © London 
General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD AERIAL SURVEYS INC. 
aphy © Contour Maps 
Airborne 
rveys © Shoren Mapping 
City Maps © Highwey Mens 

224 E. 11th St., Los Angeles 15 
4630— 20 Rockefeller Plaze, New York 
Boston Seattle 


D. 8B. GUMENSKY 
end Engineer 
construction, ‘costs. 
Hydro-electric power, weter supply 
dams, tunnels, unusual structures. 
Domestic end foreign 
1047 Siene St., Berkeley, Calif. 
Tel. Landscape 6-10183 


INTERNATIONAL 
ENGINEERING COMPANY, 
Engineers 


nvestigetions—Reports— Design 
Procurement Engineering 
Domestic end Foreign 
14 New Montgomery St. 
Sen Francisco 5, California 


INC, 


ALVORD BURDICK & HOWSON 
Consulting Engineers 


Water Works, Sewerage, Water Puri 
fication, Sewege Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, 
& ASSOCIA 


Water Sewerage, Control 
& Drei lridges, Express Highweys, 
lents, Appraisals, Re- 
ports, Traffic Studies, Airports, Ges end 
Electric Transmission Lines 
351 East Ohio Street, 11, m. 
934 Indians St., Ind. 


DeLEUW, CATHER a COMPANY 
Consulting Engineers 
Transportation, Public Transit end 
Traffic Problems 
Industriel Plants, Grede Seperations 
Reilroeds, lbweys, Power Plants, 
Express weys, Municipal 

orks 
150 N. Wacker Drive, 79 McAllister St. 
Chicago 6, til. Sen Francisco 2 
GREELEY AND HANSEN 
Engineers 
Semue!l A. Greeley, Poul E. 
Thomes M. Vv. 
Samuel 


Water Supply, Water Sewer- 
Seweae Treatment, Refuse Dispose, 
Industriel Wastes 


220 S. State Street, Chicago 4, ili. 


HARZA ENGINEERING COMPANY 
Consulting Engineers 


L. F. Hearse 
E. Monttord Fucik Calvin V. Davis 
Hydroelectric Plants and Dems 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


MAURSETH & HOWE 
Foundation Engineers 
Airports, Highweys, Tenks end 
Servetures 
Offices and Rastern 


Leboratories. Associate: 
8953 Western Ave. George R. Halton 
Los Angeles 47, Calif. Newark, N. J. 


Foundation Borings 
Field and ieberetory, Tests of Soils 
Analyses end Reports 


KAISER ENGINEERS 
Division of Henry J. Keiser Compeny 
ENGINEER - CONTRACTOR 
investigations Reports - Velvations 
Design - Construction 
Twinoeks 3.4600 
1924 Broedwey Oakland, Calif. 


Systems 
Industrie! Plants 
Recreatione! Facilities 
Investigetions and Reports 
805 East Miller Sweet 
Soringfield, IIlinois 


EUSTIS ENGINEERING COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soi! Borings Leboratory Tests 
Foundetion Analyses Reports 
3635 Airline Highway 
New Orleans 20, La. 


WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 


Sewerege and Water Systems, Air 
Industrial and Power Plants end 
Structures 
Reports — Designs Specihcations — 
Supervision 


1304 St. Poul Steet, Baltimore 2, Md. 


DUFFILL ASSOCIATES, INC. 
Consulting Engineers 


80 Boylston St., Boston 16, Mass. 


FAY, SPOFFORD & THORNDIKE 


Engineers 


Carroll A. Farwell Howard J, Williems 


Airports — Bridges —Turnpikes 
Water Supply, Sewerage end Draine 
Port & Terminal Works —Aindustriel Bidas 


Boston New York 


(now am) 


(A) 


(B) 


(B). 


Enrollment and Subscription Form 


| (wish to be) enrolled in the ————___— 
Division and receive automatically and WITHOUT 
CHARGE all of the ‘‘Proceedings’’ Separates issued 
under the auspices of this Division. 


| wish to subscribe to all of the Separates 
sponsored by the following Divisions: 


My account is to be CHARGED AT THE RATE OF 
$2.00 PER YEAR for ecch of the subscriptions listed in 
(Charges for the period October 1, 
September 30, 1954, will be included on the 1955 
dues statements to be mailed late in 1954.) 


1953, to 


My current mailing address is as follows: 


(Signature) 


(Membership Grade) 


(Street) 


CIVIL ENGINEERING 


January 1954 


2 

| 
Monadnock Block 
Leboretories 408 Chicego 
Mobile, Ale. New Orleans, Le. Commerce Bide., Lovisville 
Washington, D. C. Hesston, Texes | Dixie Terminal Bidg., Cincinnati 
2 
John Ayer William L. Hylend 
Bion A. Bowmen Frank L. Lincoln 

_ 

400 West Medison Steet, Chicago 6 eats 

SOIL TESTING SERVICES, INC. : a 

Cart A. Mets 
Joha P. Gasedinger 

JENKINS, MERCHANT & NANKIVIL (Date) 

Consulting Engineers 

Municipe! Improvements Sewerage 
Flood Ce 
Airports (City) (State) 
12] 


Professional Services 


Listed alphabetically by states 


JACKSON & MORELAND 


Engineers and Consultants 


Unilities and Industrials 
Design and Supervision of Construction 


Reports txeminations Appraisals 
Machine design Technical Publications 
Boston New York 


METCALF @ EDDY 


Design 
rvision of 
and Operation 
Valuation 


Management 


Laboretory 


BENJAMIN S$. SHEINWALD 
Architecture! ( onsultents 
on 


Engineering Projects 
Design Supervision Reports 


85 South Street, Boston 11, Mass. 


The Thompson & Lichtner Co., inc. 
Civil end Industrial Engineers 


Desian, Supervision, Testing 
Engineering and Production Studies 
Special Structures, Tunnels, Airports, 
High weys, Foundetions. 


Office and Laboratory Brookiine, Mass. 


BLACK VEATCH 
Consulting Engineers 
Water Sewage —tlectricity industry, 
Reports, Design Supervision of Construc 
tion lnvestigetions, Valuation and Rates 


41706 Broedwey Kenses City 2, Mo. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 Mh 


Engineers — Contractor 


Design © Construction © Reports 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Br Structures and Reports 
rial and Power Plant 
Engineering 


A. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omehe, Nebraske 


Dams, Hydroelectric Power 
Flood Control! 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 

Survey — Reports Studies 

Transportation, Design 

Supervision Port end 

t xpress weys 
Grede Separations 

Tunnels —Weter Supply 


250 Park Avenue 
New York 17, N.Y. 


Traffic 
Management 


Harbor Works — Terminals 
— Highweys 
Bridges 


3 Willem Street 
Newark 2, N. J. 


PORTER, URQUHART & BEAVIN 
O. J. Porter & Co. 
Consulting Engineers 
Airports Highways Dems Structures 


Foundetions Stabilization Pavements 
415 Frelinghuysen Ave., Newark 5. N. J. 


568 t Third ngeles 5, 
Ninth ¢4 


Additional 
Professional 
Cards on 
Page 


AMMANN & WHITNEY 
Consulting Engineers 
Design Construction Supervision 
Bridges, Buildings, Industrie! Plants, 
Soecial Structures, Foundations, 
Airport Facilities 
Expressweys 
76 Ninth Avenue, New York 11, N.Y. 
724 E. Mason Steet, Milwaukee th Wis, 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert ivan L. Bogert 
Robert A. Lincoln Donald M. Ditmers 
Water and Seweae Works 
Refuse Disposal Industriel Waste 
Airports Flood Control 


624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 


Woter and Sewage Works 
Industrial Wastes Refuse 
Dispose! —-Municipe! Projects 
Airkelds industrial Buildings 
Reports Designs Estimates 
Valuations aboratory Service 


110 Williem St., New York 38, N. Y. 


FRANK L. EHASZ 
Consulting Engineers 


Structures, Bridges, Airports, Perkweys 
ign, Supervision of Construction 
Investigations, Reports 


730 Filth Avenue, New York 19, N.Y. 


HARDESTY & HANOVER 


Consulting Engineers 


Long Spen and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminstions, 
Foundetions, Other Structures, Super 
vision, Appraisals, and Reports 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 


Harbors, Piers & Bulkheads, Drydocks 
Foundations, Soil Mechanics, Industrial 
Plants, Weter Supply, Flood Control, 
Airports, ighweys, Bridges Power. 
Sanitary & Industrie! Waste Disposal 


27 William Steet New York 5. N.Y. 
Fidelity Phila. Trust Bidg., Philedeiphie 


HAZEN AND SAWYER 


ngineers 

Richerd Hazen Alfred W. Sewyer 
Municipal and Industrial Weter Supply, 
Purification end Distribution, Sewege 
Works and Waste Dispose, investiga 
tions, Design, Supervision of Construc- 
tion end Operation 


110 East 42nd St, New York 17, N.Y. 


Consulting Engineers 
Bridges, Structures, Foundations 
txpress Highways 
Administrative Services 
1805 55 Liberty Street 
Kansas City 6, Mo. New York 5, N.Y. 


KNAPPEN-TIPPETTS-ABBETT 
MeCARTHY 


Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dems, Bridges, Tunnels 
Highways Railroads 
Subweys, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervision, Consultation 


62 West 47th Sveet, New York City 
LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Woter Supply, Selt Woeter Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Filth Avenue, New York 17, 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Dems, Tunnels, Bulkheeds, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision 
420 Lexington fw New York 17, 


PARSONS, BRINCKERHOFE 
HALL & MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Air- 
ports. raftic and Transportation 
eports, Subweys, Harbor Works, 
Dams Bower Projects, 


anals, 
Industriel Buildin Housing, 
Sewerage Weter Supply 
51 Broedwey New York 6, N.Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pirie Emest W. Whitlock 
Rober Carl A. Arenander 
Melcolm Pirie, 
Reports, Plans 


Investigetions, 
Construction 


rvision of 


and Cperctions 
Appraisals and Rates 
25 W. 43d Street, New York 36, N. Y. 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Specia! 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage, Ref- 
use Incineretors, Industriel Wastes, City 
Planning 


50 Church Steet, New York 7, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 


Manufacturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, 


SE VERUD-ELST AD-KRUEGER 
Consulting Engineers 


Structural Design Supervision Reports 
Buildings —Airports--Special Structures 


415 Lexington Ave., New York 17,N_Y. 


SINGSTAD &@ BAILLIE 
Consulting Engineers 


Ole Singsted Devid G. Baillie Jr. 
Tunnels, Subways, H 
Foundations Parking 

Investigations, Reports, Design, 

ions, Supervision 

New York 4, N.Y. 


24 State St. 


FREDERICK SNARE CORPORATION 
Engineers-C ontr actors 


Harbor Works Brid Power Plants 
Dems, Docks ye ndations 


Sen Juan, P 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


Design, Construction, Reports, Appraisals 
Eighty Broad Sweet, New York 4, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist end Bacteriologist 
Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


THE AUSTIN COMPANY 


Desiaen — Construction — Reports 
Plent Location Surveys Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 

Los Angeles 


HAVENS AND EMERSON 
W. L. Hevens A. Emerson 
A. A F.C. Tolles F. W. Jones 

Moseley 


Avery 
Engineers 


Sewerage, Gerbege, Industria! 
Valuations Laboratories 


©. New You 


Water, 
Wastes 


Leeder Bids. 
Cleveland 14, 


January 
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Haevene Cube Lime, 
THE J. G. WHITE 
, GUNITE CONCRETE & CONST. CO. 
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1301 
Chicago * 
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Professional Services 


Listed alphabetically by states 


ONSUL 
ENGINEERS 
INDUSTRIAL BUILDINGS 


Stediums @ Grand Stands @ Field Houses 
ems «Bridges 
ratories 


Air Conditioning 
Gareges @ Le 


The 
7016 Euclid Avenue, Cleveland 3, 


EDWARD J. SCHAEFER 
Consulting Ground- Water Hydrologist 
investigation, Reports, Advice 

on 
Underground Water-Supply Problems 


607 Gienmont Ave., Columbus 14, Ohio 
Telephone Ludlow 3316 


CAPITOL ENGINEERING 
CORPORATION 
Engineers-Constructors-Mene 
DESIGN AND SURV VEY 
ROADS AND STREETS 
SEWER SYSTEMS WATER WORKS 
PLANNING AIRPORTS 
BRIDGES TURNPIKES DAMS 
Executives Offices 
w. D.C. Pittsburgh, Ps. 
Delles, Texas Paris, France 
GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Sewe 
Waste and Gerbage D 
Bridges end Airports, Traffic and 
Appraisals, Investigations end Reports. 
PENNA. 
Pittsburgh, Pa 
Daytone Beach, Fie. 
MODJESKI AND MASTERS 


Counting Engineers 


G. H. Rendall J, R. Glese 
C. W. Hanson H. J. Engel 
Design od Supervision Connneation 
tion and Re: 


uctures end 
State St. 
sate Se 


Philedelphie, Pe. 
New Orleans, Le. 
ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 

Water, Sewage and Industrial Waste 
Problems, Airhelds, Refuse Incinerators, 
Dams, Flood Control, industriel Buildings, 

City Plenning, Reports, Vaeluetions 

Laborato 

121 So. Broad Street, a 7, Pe. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundetions 


121 S. Broad St. Philedeiphie 7, Pa. 


G. G. GREULICH 
Consulting Engineer 
investigations, Reports, Advice. 
Pile Foundations, Sheet Piling, 
Bulkheeds, Piers, 

idge Decks, Bank Veults 
Product Development 


1346 Connecticut 


HUNTING, LARSEN & DUNNELLS 
Engineers 


industriel Plants —Werehouses 
Commercial Buildings— Office Buildings 
Laboratories— Steel and Reinforced 
Concrete Design- rvision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pe. 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification 
Sewerage ond Sewege Di 
Valuations, Laboratory, 


Bienning 


1312 Park Bidg., Pittsburgh 22, Pe. 


GILBERT ASSOCIATES, INC. 
Engineers @ Consultants Constructors 
READING, PA. 

Surveys Design Supervision 
Sanitary Engineering 
Industrials end Utilities 

estic and Foreign 


MICHAEL 8 BAKER 
Beker E 
Civil Senn Planners, and Surveyors 
Airports—Highwaeys —Sewege Di 
Systems — Water Works Design and 
ation Plenning—Municipel Engi- 
neering All Types of Surveys 


tone Rochester, Pe. 
Jeckson, Po. 


USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them 
Write Today For Rates. 


Cc. W. RIVA CO. 
Engineers Edgar P. Snow 
Highways, Bridges, Tunnels, Air- 
ports, Foundations, Sew rrage, Water 
Supply, Reports, Design and Super- 
vision. 


511 Westminster St. Prov. 3, R. I. 


R. C. JOHNSON 
Consulting and Designing Engineer 


Structures —Buildings, 
Hydraulic & Senitery Control! 


1226 Bull St., Columbie 1, S.C. 


JACK R. BARNES 
Consulting Ground- Weter Engineer 
Explorat Eval —Develop 
of 
Underground Weter Supplies 


308 W. 15th Se. Tel. 17-5407 
, Texas 53-4751 


WILLIAM F. GUYTON 


Consulting Ground- Water Hydrologist 


Underground Water lies 
Investigations, Reports, ice 


307 W. 12th St. 


1, Texes Tel. 7-7165 


ENGINEERS TESTING 
LABORATORY, INC. 


Foundation and Soil Mechanics 
Investigations 


Soil Borings Laboratory Tests 
Foundation Anelyses Reports 


3313 Main Houston, Texas 


GREER & McCLELLAND 
Consulting Foundation Engineers 
Found 
soil testing cenpling 


core drilling. 


2649 N. Main Houston 9, Texas 
98 Greenwood Ave., Montclair, N. J. 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Industriel Plants, Herbors, Public Works 
Roads, Airports Structures, Earthworks 
Mechanical & Electrical 
Reports Supervision 
Surveys ‘aluetions 
Come Christi-Houston- Victorie, Texes 


PRELOAD ENGINEERS INC. 
Founded—1934 
Consultants in Prestressed Design 
Designers of more than 800 prestressed 

concrete bridges, buildings, 
high pressure pipe lines erected in North 
America since 1934 


955 North Monroe St., Arlington, Ve. 


one free copy, of the 


33 West 39th Street 
New York 16, N.Y. 


(first name) 


coupon will be used as a mailing label (for the 
only), and must be printed plainly 


(middie name) 


ORDER FORM 
ASCE MEMBERSHIP DIRECTORY 


The following coupon form entitles Society members to 
1954 Membership Directory 


The 
Directory 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


Postmaster 
Return to sender if not delivered, 
Return Postoge Guaranteed 


(last name) 


(street) 
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Index to Advertisers 


Allis-Chaimers Manufacturing Company . 
American Bitumuls & Asphalt Company. . . . 
American Concrete Pressure Pipe Association 
Armco Drainage & Metal Products, inc. . . 
Austin- Western Compony , 


Borber- Ay 

Bludworth. Division of National- Bludworth, 
inc. 

Borden & Riley Poper Compony. 

Brown & Brown, inc... . . 

Bucyrus-Erie Company. 


Cast Pipe Research Association . 
Caterpillar Tractor Co. . ; 

Cement Gun Company 

Chicago Bridge & Iron Compony 

Clipper Manufacturing Co.. . . 

Concrete Reinforcing Stee! Institute. Bate 


Drilled-in Caisson Corporation . . Link-Belt Company . 
Lock Joint Pipe Compony ... . 
Lone Star Cement Corporation 
Eastman Kodak Company . . 
Eimco Corporation... . . 


Aduertising Manager Phoenix Bridge Company 
Pittsburgh-Des Moines Steel Co... 


Portland Cement Association 


James T. Norton 
33 West 39th Street New York 18, N. Y. 


Servicised Product: Corp. 
Representatives Sika Chemical Corp, 
Simplex Valve and Meter Company 
Solvay Pi Division, Allied Chemical & Corporation 


Structural Clay Products Institute 
33 West 39th St., New York 18, N. Y. 


MID-WESTERN 


Dwicnut EarLy aND Sons 
100 North La Salle St., Chicago 2, Ill. 


WESTERN 


McDonaLp-THOMPSON COMPANY 


625 Market St., San Francisco 5, Calif. eS ae Products, Inc. 

3727 West Sixth St., Los Angeles 5, Calif. Company 

1008 Western Ave., Seattle, Wash. 

3217 Montrose Boulevard, Houston 6, Texas 

Colorado National Bank Blidg., Denver 2, Colo. 
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Typical Bridges In Ontorio, Conode 
Built With Pozzolith Concrete. 


Bridges Ontario 
Are POZZOLITH CONCRETE 


i ACK in 1938 the Ontario Highways Department built two bridges of identical design — one with 

Pozzolith Concrete, the other with plain concrete. Their reason for employing Pozzolith was to 
increase workability, making practical the use of a low water-cement ratio concrete in a thin, heavily 
reinforced section. 


Such marked improvements were obtained in the concrete produced with Pozzolith that since that time, 
with the exception of an interval during the war years, all highway department bridges in Ontario have 
been Pozzolith Concrete. 

In other provinces and in many states, Pozzolith Concrete has similar acceptance for use in highway 
bridges. 

Among the improved qualities obtained with Pozzolith Concrete are the following: 


® GREATER DURABILITY — for longer life concrete 

® REDUCED SHRINKAGE — for less cracking 

® LOWER PERMEABILITY — for less “waterproofing” expense 
e MINIMIZED SEGREGATION — for better appearance 

e INCREASED BOND-TO-STEEL — for better construction 

e EASIER PLACEABILITY — for lower placing costs 


Full information on Pozzolith and “See - for-yourself’’ demonstration kit 
supplied on request . . without cost or obligation. 


LEVELAND 3, OHIO Subsidiary of American-Marietta Company TORONTO, ONTARIO 
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“LOCK JOINT 


CONCRETE PRESSURE PIPE 


Do you have conclusive proof of the funda- 
mental characteristics of the pipe you intend 
using in your next water works project? Are 
you certain of its advantages? Do you recog- 
nize its limitations? 

In Lock Joint’s laboratory at Wharton, N. J. 
all guess work has been eliminated. Here, Lock 
Joint Pipes of all types and designs are tested 
to determine the exact extent of their ability 
to withstand back loads, beam loads and 
internal pressures. The most efficient modern 


Three edge bearing test in 300,000 pound capacity 
testing machine. 


q (Determining a pipe’s beam strength in 300,000 
pound capacity testing machine. 


equipment in the hands of highly trained per- 
sonnel is used to give a tangible, practical 
demonstration of the high quality built into 
every type of Lock Joint Pipe. 


These constant tests of our products are your 
assurance that, in its field, no finer pressure 
pipe than Lock Joint can be produced. Built 
in diameters from 16’’ upward and designed 
for any pressure common to water works prac- 
tice, these pipes will serve you unfailingly for 
generations. 


SCOPE OF SERVICES~Lock Joint Pipe Company specializes in the manu- 
facture and inatallation of Reinforced Concrete Pressure Pipe for Water Supply 
and Distribution Maina 16° in diameter or larger, aa well aa Concrete Pipes of 
all types for Sanitary Sewers, Storm Draina, Culverta and Subaqueous Lines 


LOCK JOINT PIPE COMPANY 


Established 1905 

P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 

Detroit, Mich., Columbia, 8S. C. 

SEWER & CULVERT PIPE PLANTS: 

Casper, Wyo. * Cheyenne, Wyo * Denver, Col. * Kansas City, Mo. 
Valley Park, Mo. * Chicago, Ill * Rock Island, Ill. ©* Wichita, Kan. 
Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex. * Oklahoma City, 
Okle ¢ Tulsa, Okla. * Beloit. Wis. * Hato Rey, P. R. * Caracas, Venezuela 
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